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For 50 Years... Sold the World Over 


HELMETS 


THEY'VE HAD TO BE GOOD! 


@ The nar 


quality Gua 


FIBRE-METAIL 


‘y preeminent in the field of weld 


tunds for highest 


ing based on broadest experience and continu 
ing research to 


that give 


produce the kind of equipment 


maximum protection to the welder 


along with the comfort and “work ability” that 


enable him to produce more work per day 


FIBRE-METAL HELMETS: First with Fiberglas! 


vo 


No, 600-3-C 
No. 602.3-C 


No, 604-3-C 
No. 606-3-C 


Inside view showing INNER 
BIB of “Series 600° Hel- 
mets 


ae onan qreteaien fe 
welder's neck from flashes 
and reflected glare. 


No. 400-3-C with 21130—Plastic 
Glass Holder 

No. 402-3-C with £1085—Insu- 
lated Stee! Glass Holder 


NEW 
“Series 400” Helmets 


and light 
Metal 
mak 
lor close quar 
bibre 


upenor kiberglas’ 


The smaller size 
bibre 
Seri 100 Helmet 
tl 1 ideal 


1} f 


wht of the 


ilure 
ion-molded 
$¢ ided cdges for 
Wick 
Adjust 
4-Position Hel 


met Stop, and provide four 


th and safety 
in Headsize 
ment, New 


popular glass holder styles 
Adjustable 


hold helmet in any position! 


friction joints 


WORKER SAFETY PAYS DIVIDENDS 


No. 404-3-C with 1136—Plasti 
Lift-Front Glass Holder 

No. 406-3-C with £1096—Insu 
lated Dowmetal Lift-Front Glass 


Holder 


HELMET FEATURES: 


LIGHT WEIGHT EXCEPTIONAL 
STRENGTH * MOISTUREPROOF 
NON-WARPING * HEAT RESIS 
TANT (SELF EXTINGUISHING 
EASILY STERILIZED 


OVER 30 TYPES 
TO MEET YOUR NEEDS 


“ 
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A Profitable New 
ARC WELDER 


| Ready to &° to work for 
5 YOu on a moment's notice 


200 amp 
‘Husky Boy’’ 
air cooled 


| | i l kw DC Auxiliary Power 
; : - or running Tools & Lights 


KOT . > 
te! 


~ 2 
= 


e ; J 
250 amp. 
‘*Big Brother’’ 


air cooled 


RUGGED masrGn 


=! “contractors special’ 


Hobart offers A COMPLETE LINE of 
welders with and added built- 
in features to do specific jobs. 


@ You're bound to get 
THE RIGHT WELDER 


“extra’’ 


for your job when 
you have a choice of 
HOBART’S complete 


Electric Motor Driven 
¢ Gasoline Engine 
Driven * AC Trans 

former * DC Rectifiers 
¢ Belted gen. only » 

Combination Welder 

and Power Unit + Auto 
matic Welders * Semi 

Automatic Welders 


a 


300 / 
400 amp. Portable 
600 Gas Drive 


Hobart electrodes are time tested 
and approved to give top per 


formance, maximum 


HOBART 


efficiency 


and quality welding for a wide 
variety of welding applications 
Electrodes for mild steel that are 


usable in all positions with AC or 
DC, straight or reverse polarity. 


NEW arc welding ELECTRODES 


Popular among operators everywhere, because they are easy 
to use—easy to strike and hold an arc. If you havent tried 


Hobart’s new No. 10 and No. 12, you'll be surprised at the 


4 
gn ps 


real difference in welding electrodes. 


‘One of the world's largest builders of arc welding equipment’ 


TROY 
OHIO 


sigger savings and added profits 
show up on jobs when you have the 
welder best suited to own par- 
ticular type of work. 

Make a you'll quickly 
why a Hobart welder is outstand- 
ing. Check the coupon for specification 
sheets that point Hobart advan- 
tages and the reason for its being the 
choice of leading metal working in- 
dustries everywhere. 


HOBART BROTHERS CO., Box W/-16 Troy, 0., Phone 21223 


WELDERS Eu > 


your 


comparison 


see 


out 


Phone 21223 


Without obligation 
formation on items 


please send me complete in 


checked 
Contractors Special 
Brother’ air 


ampere 


Husky Boy 250 amp Big 


cooled 

AC Welder-AC Power Portable Gas Drive 
Our work is 

NAME 

POSITION 

FIRM 

ADDRESS 

CITY 
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HOBART BROTHERS CO., Box WJ-16, Troy, Ohio, "yy 











for Welding CHROME-MOLY STEEL used in HIGH 
TEMPERATURE —HIGH PRESSURE SERVICE 


@ PRODUCES JOINTS AS DEPENDABLE AS THE METAL YOU WELD 
@ SIMPLIFIES THE WELDING OPERATION 
@ SAVES YOU TIME AND MONEY 


M & T now brings you a new arc welding system using Murex CROLOY 
electrodes for fabricating and repairing chrome-moly steel equipment used 
in high temperature—high pressure service 


For years one of the nation’s foremost producers of power piping and 
high pressure boilers has been using CROLOY electrodes in production 
Their experience has proven the excellent operating characteristics of the 
electrodes, the dependability of the welds under high temperatures and pres- 
sures, the economy of the welding system 


With the new system you can greatly simplify preheat and postheat oper- 
ations . you can practically eliminate underbead cracking, forget about 
costly defective welds you can dispense with stress relieving on many 
weldments you can weld chrome-moly steels more economically 


Murex CROLOY is a chrome-moly weld metal of outstanding stress rup- 
ture characteristics and high ductilities over a wide range of temperatures 
Further information is available on this new welding system and the unique 
electrodes that have made it possible. Just write, or have a Murex man call. 


METAL & THERMIT CORPORATION 
Velding Ouition 


THe WELDIN« 





Hundreds of “Special” Electrodes 


vid 


are Standard 
MALLORY 


Designs... 
And Cost Less ! 


;* about any resistance welding elec ‘ ( hanes ire voucan getetl trodes from Mallory 
you may require... straight, bent, long which fit your ipplication exactly . with 
irregular . vou can find in the ext prompt deliver ata price that provides 
family of Mallory designs substantial savings over custom-made designs. 

All are made to highest standards of precision 


There w an almost unlimited selects 
workmanship using allo ind methods devel- 


Mallory Standard bles trodes which « 
oped during Matllor quarter century of 


mace up promptly from « Listing de “itis. tising 
leadership in the resistance welding field 
available tools Phis group includes singh bend | 8 
and double bv na t\ yo whi hi ure produc edb 


Write toda lor a « , of the latest Mallory 


exe luasave NN allors technique te cle ve lop maxi 


mum strength and hardne with fluted Resistance Welding atalog hi ting the com- 


cooling holes and cooling tubes bent in place plete line of electrodes, holders, seam welding 
Also iv atlable are tan odd shapes low weld wheels due corerairisy mid i linge ¢ or get 


ing in corners, inside channels and in other one from your local Mallory welding distributor, 


hard-to-reach pots *Pat 


Expect more...Get more from 


P.R MALLORY &@ CO inc 


Serving Industry with These Products 
Electromechanical— Resistors + Switches + Televis 
Electrochemical Capacitors « Rectifiers 
Metallurgical — Contacts + Special tals and 
MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


For information on titanium developments, contact Mallory-Sheron Titanium Corp., Niles, Obie 
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Sigma Welding 


Saves 
*5,000 per unit 


Speeds repair of world’s second 2,000 hp. eleetrie motor dri age 9 I 
! ! uid 2-in deep he tour 


largest Pumps eee train check pont Freque rit mre 
tance between them detern 


Darrin peeratiol mnt 2O ton Mianwatiess« bere ‘ peen ae sequuence Nece 


mnipetiers th thi 1D ulles rack ranging / ‘ tortion hh an th peration wa le 


mall sand mehusios 7" ver a foot long y e completed weld made with aluminum br 


appearance and color m 


velding { ! “ je to make hig qualit on i ‘ | t surtace | 


renpar vil embling the uriits thi 
} 


peed produ tion and cut cost 
in immediate savings of 5,000 dollars per pump 


ut more about sigma welding from 


wr operation on one of the INDE represe tive Start saving n 


Linde Air Products Company 


A Division of Union Carbide and Carbon Corporation 


COMPANY Trade-Mark 
J 


‘ 


mmpany 





The term “Linde” is @ registered trade-mark of Umon Carbide and Carbon Corp 
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TECHNICAL PAPERS, 
ITEMS AND REPORTS 





PRACTICAL WELDER 
AND DESIGNER 





SOCIETY AND 
RELATED EVENTS 





WELDING 
RESEARCH 
SUPPLEMENT 





Published for the advance- 


ment of the science and 


art of welding by the 


{merican Welding Society 





“Two-ply’’ Monel cylinder i+ 
lowered into heavily reinforced 
dynamite die.” It will be partly 
filled with water. and a dynamite 


stick suspended at water level 


Monel cylinder 
Dynamited into fan hub 


Proves soundness of welds with 
"130° Monel Electrodes 


Fast method of fabricating this Monel fan hub proves 


strength and soundne if welds with “130° Monel Electrode 


A you can dynamite " 
duc tile Mone 1". me nthe Lio Vonel welds 


haping Cause 

“Dynamite die molding” solved a problem for the Mo 
Company of Mareceline Missouri. They wanted to cut produc 
tion costs on their line of ventilatis ind cooling tower fan 
and at the ume time take tull advant ige ot \I mel's 


haping metl od costs them or 


etre ngtl 


and corrosio ‘ nee. Thi 
15 per cent as much as spinning; does a much faster and 


better ob 
Ease of welding with “130” electrodes plays a part, too 


in speeding fabrication of these Monel fan hubs. And 130 


The “‘dynamite die” blows its 
top, while Monel cylinder 
neatly forced into the contour 


of the die in a single operation 


ire to use 
And for 
for the 


When you weld Monel |. 
leet le for hest re 
veld nlormation. write today 


iM / Bulletu / 


THE INTERNATIONAL NICKEL COMPANY, INC 
\\ Street New York N.Y 
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INCO, WELDING PRODUCTS 


Electrodes * Wires * Fluxes 








EDITORIAL 


A CODE OF ETHICS FOR AWS MEMBERS 


The need for integrity in the field of welding extends from the 
owners of a business, to the designer, to the welding engineer, to 
the welding supervisor, clear along the line to the welder, and, 
finally to the inspector Kvery person involved must pursue his 
decisions or operations with sincerity for the collective integrity 
of the parties concerned. 

The designer of a welded structure is responsible for a safe, 
economical design which must conform to applicable Municipal, 
State or Sociery codes. The welding materials must be suitable 


and the welding engineer or supervisor must establish the proper 
procedure and see that it is followed. The welder must be ade- 


quately qualified so that he can satisfactorily follow the established 
procedure. The inspector cannot be lenient in regard to permitting 
poor workroanship; must know when the quality of the work falls 
below required standards, and in what particular, so that correc- 
tions can be effected. 

The AMERICAN WELDING Soctery has written a Code of Ethies 
for its members a copy of it will be found in the Society News 
section of this issue. A Soctery member, in addition to his 
attitude toward a welded product, is under obligation to uphold the 
dignity of the Socrery and to conduct himself properly in his 
relations with clients, employers, employees, customers and other 
Sociery members. Perhaps we have never realized the need or 
the value for a Code of Ethies, per se. However, if high ethical 
standards had not been practiced by Socrery members, welding 
would not have increased as rapidly as it has over the years, 

Welding will continue to advance, increase in volume and be 
universally recognized as the safe and economical method of fabri- 
cation, if all participants will promote its art and science by con- 
formance with the AMERICAN WeLvING Society's Code of Ethies. 


Harold O. Hill 


CHAIRMAN 
COMMITTEE ON CODE 
OF PRINCIPLES OF CONDUCT 





Tpit 


FOR ALL 
HEAT-DEPENDENT 
OPERATIONS 


Sixty-three different com- 
positions enable you to 
determine and control 
working temperatures 
from 113° to 2000° F. 


TEMPILSTIK°® marks on 
workpiece “say when” by 
melting at stated tempera- 


tures—plus or minus 1%. 


Also Available 

in Liquid and Pellet Form 
Write Accessories Div. 

For Sample Tempil’ Pellets 

... State Temperatures of 

Interest—Please! 


CORPORATION 
132 WEST 22ND STREET 
NEW YORK 11, N.Y 


How Tempilstiks” 
are used 


@ TEMPILSTIKS” are temperature-sen- 
sitive crayons of calibrated melting 
ints. There are some sixty-five dif- 
Fes TEMPILSTIKS® in the range 
from 113°F to 2000°F, each indicat- 
ing a specified temperature, within a 
tolerance of plus or minus 1% of its 
rating 

The appropriate TEMPILSTIK® is 
selected and, for most applications, 
the work-piece is marked with it be- 
fore heat is applied. On subsequent 
heating the crayon-like mark of the 
TEMPILSTIK” melts as soon as its tem- 
perature rating 1s reached 

The mark made by a TEMPILSTIK® 
may gradually change in color as heat- 
ing progresses. The change in color, or 
in color intensity, is never to be inter- 
reted as a temperature indication 
‘he TEMPILSTIK® mark melts when its 
temperature rating 1s reached and only 
this change from the dry to the liquid 
condition is the significant tempera- 
ture signal 

In some applications this simple 
method may not suffice because evapo- 
ration of the TEMPILSTIK® mark on 
prolonged heating, or its gradual ab- 
sorption by the surface at high tem- 
peratures, may leave too little residual 
substance for unambiguous observa- 
tion. In such cases stroking or touch- 
ing the work-piece with the TEMPIL- 
STIK® at regular intervals during the 
heating process is recommended, The 
TEMPILSTIK® will leave a dry mark at 
temperatures below its rating and a 
liquid streak when its temperature rat 
ing has been reached or exceeded. If 
the workpiece is not accessible for ap- 
plying a TEMPILSTIK® during the heat- 
ing process, then TEMPILAQ”, or pos 
sibly TEMPIL® PELLETS, should be 
used instead 

TEMPILSTIKS® will usually glide 
over unheated polished surfaces (like 
glass, polished stainless steel, etc,) 
without leaving an appreciable mark 
Therefore, in applications that involve 
smooth or polished surfaces TEMPIL- 
sTiKS° should be used by touching or 
stroking the workpiece periodically 
during the heating process, as previ- 
ously described, because a liquid streak 
will be made @n contact as soon as the 
specified temperature is reached 
Where it is necessary to mark a smooth 
work piece surface prior to heating, 
TEMPILAQ® should be used 

A hot radiating surface will appear 
relatively dark under intense illumina- 


tion from an external source, and this 
fact can be utilized to improve recogni- 
tion of the temperature signal against 
a red-hot background. The use of 
TEMPIL® PELLETS Of TEMPILAQ® in- 
stead of TEMPILSTIKS® will further 
improve visibility under these condi- 
tions 

On rapidly moving objects, like 
magnesium or aluminum sheet during 
spinning operations, it is impossible to 
see whether the applied TEMPILSTIK® 
leaves a dry or melted mark. However, 
with a little experience operators 
quickly learn to sense the smooth glid 
ing of a TEMPILSTIK® over a surface 
which is hot enough to melt it on con 
tact, as contrasted to the frictional 
drag on a cooler surface. If the top 
of the TEMPILSTIK® is brought in con- 
tact with the moving metal surface for 
a brief moment at a time, and with 
light pressure only, the heat contribu- 
tion of friction is trivial enough to be 
ignored 

The above described ‘‘sensing tech 
nique’ may also be employed on hot 
radiating surfaces where the bright 
background makes it difficult to dis- 
tinguish whether or not the TEMPIL- 
sTIK? mark had melted 

An appropriate series of TEMPIL- 
STIK~ marks, applied to the work 
piece or surface under investigation 
before heating begins, will provide a 
record of the maximum temperature 
attained during a process or operation 
Subsequent examination will show 
that all TEMPILSTIK® marks up to a 
certain temperature rating had melted 
while those of a higher rating had not 
The maximum attained temperature 
must consequently lie somewhere in 
the interval between the highest 
melted and the lowest unmelted TEM 
PILSTIK® rating 

The temperature distribution and 
isothermal boundaries of surfaces such 
as furnace walls, melting ladles, ce 
ment kilns, etc., can be established by 
using an appropriately chosen series 
of TEMPILSTIKS” to draw a pattern of 
lines ( parallel, concentric, radial, ete 
on the area under investigation. The 
heat conduction along a surface can 
be effectively studied by the progre 
sive melting of suitably chosen TEM 
PILSTIK® lines. Caution must be exer 
cised not to permit the mark made 
with one TEMPILSTIK” rating to cro 
or overlap the mark of a dissimilar 
TEMPILSTIK®, as such a mixing of dif 
ferent TEMPILSTIK® marks would de 
stroy their accuracy 

rEMPIL® products will give good 
results in induction heating and in 
ionized air, as well as in the presence 
of static electricity about electrical 
equipment, where electrical means of 
measuring temperatures often func- 
tion erratically. 
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ig. | The 50,000-ton hydraulic 
closed die-t rging press 


FABRICATION OF CROSSHEAD BEAMS FOR 
THE WORLD’S LARGEST FORGING PRESS 


Development of a welding procedurs Introductien 
he crossheu:! twan , e discussed in thi 
and the actual process of welding . aheal 1 
Teer iré memtws f j ( ‘ cH i\ 
i 1 OO0-tor 
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; f onstruction 


Z' lons of weld ( , mn of | ( ( York \! 
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metal to join 2? flanges to the web sf RRO PIE aio praetcses. Bis 
: . . Wawoie Of app frit } ) emendou 
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Fig. 2. Welding gantry and a crosshead beam 
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Cross-sectional view of 

test piece with enlarged di 


‘ rods te 
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thick and 36 in. long and with the same double-J groove the desired areas. ‘These samples were surface ground 
joint preparation as the regular beams were prepared und then etched. From the results obtained, it showe 

These pieces when assembled for welding with the root that all specimens failed except one—the exposed se 

faces of the joint together, formed the double-U groove tion that had received an intermediate stress-relief he 
welding preparation. When a preheat temperature of treatment 


'/, of an in. of weld In order to prove further that a stress-relief heat treat 


approximately 300° F was reached 
metal was deposited in the weld groove on the top o1 ment would condition the initial weld on the first 
first side. ‘This was followed with a stress-relief heat » that it could withstand the stresses imposed upon 
treatment After the stress-relief heat treatment, it iy completely welding the opposite side, additior 
was decided to incorporate additional tests to determine vere made with testpieces precisely the same as 
the possibility of avoiding this treatment Additional ( first attempt. The results definitely proved that 
weld was again deposited in the groove joint on the ress-relief heat treatment corrected the faili 
first side, except for a distance of approximately 10 in of the initial weld, or the weld in the groove joint 
from the end which was left untouched kivery con- the first side Sut these tests also brought out ne 
ceivable weld bead which may have some bearing on the factors which previously had not been apparent 
results were deposited in block sequence so that each Since the root faces were not completely fused wit 
particular weld bead which was to be analyzed was left the first pass, the remaining unwelded section wa 
exposed for later macroexamination. These weld beads 207) 1b crack With additional welding on the san 
were made with both the single and tandem welding ide of the groove joint, the weld gradually reduced tl 
heads and particular attention was paid in selecting gre uigle, or drew in the groove faces with the d 
those weld beads which may have some stress influence each weld bead While this was occurring 
on the weld The filling of the opposite or second side ‘angle on the opposite or bottom side 
was done with tandem welding heads, and was ter ( if This opened the unwelded section of tl 
minated when the deposit reached | in. from the top as root faces and propagated the crack into the weld 
it was felt that this was sufficient weld metal to pro proportion to the distortion of the pieces. Since tl 
duce the desired result Phis test specimen was again conditior in inherent feature of this particular groo 
stre relieved and finple testpiece vere removed from jount design we reconciled ourselves to the fa 
this was something which we would have to 
Moreover, the severity of this cracking wa 
idered too serious as the depth of these crack 
mall enough whereby a weld bead deposited with 
ubmerged-are welding process and tandem weldi 
heads could completely penetrate through it How 
ever, it was felt that this practice should not be reli 
upon and the best solution to cope with this conditio 
vas to remove this defective area 
{nother interesting feature which was brought 
during the test runs was the importance of bead contour 
in multipass welding It is the opinion of the wi 
factor cannot be overstressed as it is the « 
of good sound welds free of cracks It should be 
in humber one position as the chief requisite lo 
elding of heavy sections. One poorly 


ruin what could have been a perfect 


most general recognized weld beads of poor 


Fig. 5 Macrospecimen from first test weld with crack in tour which can be a source of difficulty are 
weld on the first welding side in Figs. 6 ind 6 (B 


Possible Crack Development 








ef Cc. 











Fig. 6A, 6B Poorly shaped weld beads which could be a source of Fig.6C Properly shaped flat weld 
difficulty in multipass welding beads with good contour 
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Fig. 7A, 7B Macrospecimens from test welds with crack failures as indicated 


respectively with illustrations 6A and 6B. 


The weld bead identified a 
the pear-shaped bead and is the result of excessive cut 
both. With the 
voltage was either too high, o1 


both 


velds are easily controlled and generally are 


in Fig. 6 (A) is usually 


rent or too low are voltage, o1 weld 
head nh | iv. RB _ the 
the 


these two 


welding speed too slow. or fortunatels 


not a source of trouble in multipass welding, providing 


the welding operators are adhering to the proper weld 
ing procedure that has In addition 


to the faetor 


heen established 

oltage and current, there | 
still another but of much less importance that also ha 
shape of the weld beads his is the 
With a fine grace 


vith a 


ol Spee | 


bearing on the 
grade of flux used to make the weld 
of flux, the weld 
flux And 


deeper penetration 


bead will spread more than 
flux will aid 
flux Phe 
amount of thickness of the flux covering the are and 
Insufficient 


A herea 5 


Coarse Con ersely i COArse 


toward than i fine 
molten metal also affects the weld bead 


flux weld beads 


much flux may produce a rough, ropey 


may result in porous too 
surface with a 
possible slight undercut on the groove face 
the would like 

bead 


This eontour 1 


In addition to the above writer 


stress the surface eontour ol multipass weld 


which must be as shown in Fig. 6(¢ 
lunetion ot pect te thre 


strictly a vire position in re 


face. It is this particular weld bead that can be 


groove 
a real source of trouble if not completely mastered b 


With this 


ment on the part of the operator arn 


veld head good judg 


the welding operator 
| good tracking 


facilities for the welding machine are the prime req 
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Fig. 7C Macrospecimen from a test 
weld illustrating that all flat weld 
beads as in Fig. 6C are crack free, but 
may crack when on the contrary 


uisites. It is essential to maintain the weld bead as 


flat ais possible allowing OnLY a lioht te ndency for the 


weld metal to climb up the groove face. This slight 


climbing of the weld which may be in the magnitude of 


i Ih. Is recommended as it definitely indicates good 
fusion along the groove face cessive climbing should 
be avoided as this weld bead 1 


Ing Whenever the 


posited by having 


usceptible to crack 


above weld bead is accidently de 
the 


it should be carefully u pected for cracks 


velding ire too close to 


the 


yroove lace 


before continuing the welding operation Again, it 


should be 
vith 


remembered ths it is thi 
hig 


particular weld 


bead a high wash or mb that is prone to 
cracking 

During the course of our test rur ve created the 
weld beads in ordet tablish the limits 


b igure 7 i] 


tha crack ina pear- 


above poor to ¢ 


on our welding variable illustrates a 


ection removed from a test weld 
shaped veld head located in th op ection of the weld 
illustrates ar veld bead of the type 
hig. 6 (6 ure 7 (¢ 
a poorly depo ite ‘ f end, or 


all of the flat 
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Figure 7 (B tual 


illustrated in illustrates a 


erack in POBSOCHSINE 


too much metal on the ide wa vhiile 


beads exemplify sound 


Equipment 


The manipulator for the welding heads was a gantry 


illustrated in Fig. 2. It is equipped with a variable 


peed drive from 7 n. to 775 i.p.m. and a rapid tray- 
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Close-up of welding heads and roller tracking assembly 


Fig. 8 
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Table 1—Chemical Analysis for Carbon Pick-Up 
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able good weld beads of excellent contour. Figure 12 tions of any thickness and length can be success 

illustrates four half cores that were removed from a12 Mw 1 with the submerged-are welding process em 

in. thick beam, two of hich were taken from the cast ving ingle and tandem welding head ind depo 

flange weld and two from the forged flange weld They i d beads by the build-up weld sequence conti 

show the excellent weld quality that was achieved and usly er the full length of the groove jou 

also show the better distribution of weld beads on the lim ous being only the accessibility to depth 

enlarged side with the n. radius than on the side control of the movement of the compons 

with the */g-in. radiu during the preheating and welding operati 
It was also felt that the intermediate stress-relief heat e to the latter, proper control of heat distribut 

treatment, although satisfactory for the purpose it wa becomes increasingly more difficult with increase 

intended, was not only costly but was also monopoliz length With long weldments, shearing stresses m: 

ing one of our unusual large furnace This was di develop in the weld by one member endeavoring 

rupting our schedules on work that was also intended move while the adjoining member does not, or bot! 

for this furnace. Steps were accordingly taken to moving but of different magnitudes. This problen 

eliminate this proce however, diminishes in proportion to the amount 
Since excessive movement of the adjoining parts wa veld metal in the weld groove joint (As the amount 

the cause of our early cracking difficulty which oecurred weld metal increases, it strengthens the joint to re 

in the outer surface of the initial weld on the first weld movement of the adjoining parts, and furnishes : 

ide and crack propagation in the weld from the groove area of heat transfer from one section to 

root, the procedure it iltered to reduce this move thereby helping to equalize the temperature oO 

ment The offsetting or tilting the flanges outward 5 tior 

deg before starting the welding operation was reduced This project also emphasized the significanc 
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with the exception of course the removal of the brace nitude by alternating the welding from one 
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members in welding heavy sections with the submerged groove Kevery additional inch thereafter o 
ire Welding process can be used to eliminate an inter a deflection of approximately 3 mu 
mediate stress-relief heat treatment Acknowledqament 
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Carbon-dioxide-shielded metal-arc welding of mild steel 


CARBON-DIOXIDE-SHIELDED 
CONSUMABLE-ELECTRODE ARC WELDING 


Process may he used lo produce sound welds on mild sleel 
provided thal close control of variables is erere ised and that the 


electrode contains sufficient manganese and silicon 


BY G. R. ROTHSCHILD 


Introduction when compared to other methods, and the spatter-free 
[nert-gas-shielded meta operation have resulted in establishing for the process 
electrode has been ii a pre-eminent position \t the moment, welding of 
in that time. it has bee titanium plate cannot be accompli hed by any other 
alloys of aluminum, magne consumable-electrode method. In joining other metals, 
titanium, stainless ste the process has sometimes been adopted because it con 
stee! The process h oe ' erves expensive alloying ¢ ituent uch as those 
velding parts at high rate ised in stale tee] ods th trapment of flux in 
parts can be brought to the the weld or within enclosu ol tn weldment, or elimi- 
positioned although it nates the need for slag remo 
method of manufacturing There have been instance Dow er, where the inert- 
rhe reasons for the suc: f the pro ; ried gas method has not been able to compete against older 
For aluminum alloys, tl well-established process n each case, the failure 
the reduction of distortio has been the inability to achieve a low weld cost rather 
PE aye -_ er — ~ than any difficulty in meeting requirements of quality. 
ries, Murray Hill j ; This economic disadvantage has been moet evident 


where quality requirements are minimum and the major 


().-Shielded Vi elding 19 
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of are time exhibited | yas consumable 


trode method a r labor charge | 


lower in cost tha t re helpum could be 
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By passing de through a hollow carbon ele« 
trod J produced ductile weld i. 
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mize oxidation of the weld meta 
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Oshilo reported the use of carbon dio re 
ling carbon and stainless steel; they 
that the mechanical properti and the soundne 


etory provided the prope r electrode compo 


yea! Our COMpial 
tudving the lowering of 
ol carbo! dioxide Lor hic d 
been concerned largely with the 
the joining ol thi 
reduction j oO ¢ entia 
ipproache ha e& Deen used and i! 
dered, the major col ideration Was give! 
tion of carbon dioxide with the equipm«e 
electrodes developed for the inert-gas proce 
experience with this phase of carbo 
ded elding that | reported here} 
e been encouraging, and they 


that they wil pro 


who 1 


Methods of Supplying Carbon Dioxide 
igh Lhe “ime vyelding gul md 
ide shieldi 


ion, the upply of gas « 


be used with carbon-diox 


vith carbon dioxide 
linder transported 
reir yerated quid i! 
evinnder are ed to provi 
carbon dioxice \t 
tracted at the 
flow rate ire 
ifolded togethe 
irbon dioxide | wed U 
und the 


remain 


id sublumes t 


the carbon dioxide will liquel 

IS hr after which carbon dioxide 

t average rates up to B5 cth 
(jreater flow 


DV using larg 


rate of 500 cth 





ope itho it ,00 p 


efrigerates irbon-d 


Flow Characteristics of Carbon Dioxide 
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Fig. ; Flow of gas from a welding gun at 60 cfh 
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Table 4—Loss of Elements in Welding with 


Weld meta 
O; CO, 


(@m 300) 


Element W ire (a volts @ 28 volt 
Cc’ 0 043 0 O42 0 O09 
Mn Ll vé 1 64 1 5S 
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Ni 0 80 0 82 10 OO 
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Table 7—As-Welded Properties of Mild-Steel Weld Meta! 


Deposited in a Carbon-Dioxide Shield 


hed action 
im area 


or 
‘ 


Ih longatlion 


62 








Kaom 
len Pp 
H.4 





: 


lenmle values were obtained from a 0.457 in. specimen and 


impact strength was determined with a Charpy vee-notch sper 
men 
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Are voltage, volts +] 

onditions ( Welding speed, ipm 18 
Interpass temp Fr 200 

(jas flow, cfh Ww 


from the Carbon pr kup earbon dioxide is not recom 
mended for welding stainless steel 

lable 7 presents the mechanical properties obtained 
with a mild-steel electrode The tensile properties of 
the carbon-dioxide-shielded weld metal exceed thos 
required of weld metal deposited by [6012 covered 
The titi 


electrods airy wid velding conditions hown i! 


elect rod reported are for the particular 
the table 

Phe te | wid impact trength and the ductility 
of muild-stes veid metal will vary with the welding con 
ditio vher deposited i! i shine ld of carbon dioxide u 
the une ma er that they would vary with welding 
conditior other processe As the are length is i 
ecrenu ed the eTren oad lows Ol manganese and aheon ih 
he expected to decrease strength and increase ductility 
An increase in energy input per unit length of weld also 

be exper ted to have the same effect lhe proper 
ties are similar to those obtained with argon plus I 
oxygen, but the duetility and impact stre ngth are at the 
low end of the range previou ly reported ‘> for these 
properties in an argon atmosphere With a combina 


of eleetrode and operating iriables which pro 


el 


duced i veld-metal COM position ol OO9UL", ( . ) ‘ 
\l ind O.17°), Si. the following as welded properti 
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Soundness 


Che w ‘ ‘ iurbon-dioxide 


An X-ray of the 


d-metal tensile specimens is shown in 


velding is usually sound 


a pads deposited for chemical a 

ed they were all sound 

velds used for a study of weld spatter 
those produced with a short ar 

those made with a long are contal 

Porosity also was introduced 

is too low 

reason for the « xceptional soundness achie 


carbon dioxide as a shield is not understood 


may be that the violent agitation of the weld Poo Lise 


the release of the gas prior to the freezing of the meta 
Che formation of the slag oxidatior mii 
nd silicon may pro ide a se avenging acti 
articles of fluid slag rise to the surface 

might attae h themselves to these particies ar d ti 
kly removed from the melt 
material and electrode, carbor 
to produce somewhat sounder 


hielding 


Operating Characteristics 
A 100%, Carbon-Dioxide Atmosphere 
The transfer of metal in carbo: 
from that encountered in argo! thie 
s comparatively large amounts ol spa 
itter provides practically spatter-free 
patter in carbon dioxide is created 
vhich prevent the molten meta 
ugh the center of the are colum 
create spatter when they evolve 
particles from the molten pool 
the urge drop ii transit Disy 


irge drops wito particles of spatter occ 
through an elongated molte: 
detached from the electrode 
Although no identification has been made 
force that pushes the molten drop to o 
probable that this force is ca 
ure within the are column, vapor j« 
vhich impinge on the drop, or vapor 


When the drop nas t 


ide, it is detached by the electromag 
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mav be classified into three group 


Depending on operat 


Fig 4 
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Radiograph of 0.357-in. tensile specimens 





vhich these 
CASI remo 
from the nozzle 


£ pou { 


Vieta 


produce 
conde ition oO 
harmful except from the standpou 
removed easily by brushing 


lo find a 


condition 


mie thod ol ¢ 


tucied 


were 


Spice current det 


metal transtler 1 
improvement of met 
selection of the prope! 


With 0.045-in. diam... electrode the 


direct 


low current, the weld surface 


weld produced by “il 


adhered to the plate \t the high irre 


and ar rorces were “) 


from the crater leaving a roughly g 


‘ 


traight polarity welding vA used the 


ferior to those achieved with reverse p 


for equal values of current, are length 
electrode protruding from the electrical « 

A; electrode of 0.062 i 
ip to 1000 amp and 60 cth of carbon di 
sfer never de 


pray trar ( oped with the 


atior operating conditior elect 
tance trom O to '/4 weldi 
pm, and electrode stick-out fre 
current imereased, the goug 


(,reater SuUCCeSS LD 4 
ache ed ny 
of the 


distance 


proper chou 

electrode to the 
were kept ‘ 

decreased 


plate \ 


patter wa 
hering to the 
urrents the di 
arc mstal 

a des 
le to determine 


ity trap 


patter 

the m« 

idewavs from 
2) The t 

reduced 

Although drops e; 


u 
L 


irop 


E6012 electrode 


ei} 


current was varied from 135 to 520 


) 


diam was tried 


rode 


peed fr 


md 


ntact 


imp 


had the ippeari 


put 


the 


great that weld metal! 


vith « 


iD 


eng 


OwWllig 


te p its 


on j 


prop 


Irom 


trie 


£ 


Fig. 5 Spatter on the nozzle of a welding gun after ten 


minutes of operation 
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% CARBON DIOXIDE tion, the electrode melting rate remains consta 
6 20 approximately 65% argon is added; then the 


r 


drops until roughly 90° argon is reached rhe rapi 
iriation in melting rate caused by adding from 0 
irbon dioxide in the straight-polarity case 

oted in the argon-oxygen system for smal 

of oxygen. For either polarity, the tra 

from large globules with 100° carbo 

rgon-type spray transfer with a few per 
von dioxide added to argon 

The percentage of argon required to obtal 

ial transfer of smal! drops can be reduced by 
hort are length although the reduction 
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Fig. 6 Variation of electrode melting rate with composi- 
tion of a CO, shielding gas for '/\s-in. diam mild-steel elec 
trode at 350 amp 
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Fig. 8 Cross sections of bead welds deposited in carbon 
dioxide shield 


in. diam mild-steel electrode, 350 amp R. P. D. C., 225 ipa 
% ARGON Top 47.5 V; Bottom -36.5 V 


Fig. 7 Variation of arc voltage with composition of a 
CO; shielding gas for '/\s-in. diam mild-steel electrode at 
350 amp 


that small additions of argon to helium modify meta 
transfer and reduce are voltage sharply An investi 
gation was undertaken therefore to determine whethe: 
transfer and voltage in carbon dioxide would be sim 
ilarly affected by argon additions The results of ar 
investigation into this phase of carbon-dioxide shielding 
are shown in I igs. 6 and 7 for one particular electrod 
and fixed values of current, electrode-to-work distance 
and length of electrode protruding from the electrica 
contact in the yu however, the curves are typical i! 
shape for other values of these variables 
As seen from these figures, no change is produced j 
the melting rate with reverse polarity; it is independent 
of the shielding gas. However, the voltage is influenced 
by the are atmosphere and reduces about 0.2 volt for Fig. 9 Two-pass weld in closed square-butt joint of 
each 1°), of added argon For straight polarity opera mild-steel plate 
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Che cross section of a weld produced by a short are in 


Table 8—Minimum Argon Content of a Carbon Dioxide carbon dioxide is different from that of a weld produced 


Argon Mixture for Spray Transfer of Metal 
° site by a short are in argon , irbon-dioxide weld is 


broader than the argon v at its lower portion, This 


gives carbon dioxide an adva re over argon in weld 
ing material pro! } sit) uch material, the 
rapid quench 1 J the narrow papilla of an 


argon-shielded weld 1 ie entrapment of gas 





In some instal rr melted zone obtained 
vith argon Is an a tage te { hieve deep penetra 
tion without the: f making a wide weld 

In making bi i fh ur which is ad 
The amounts of argon required are ( antageous from ta f spatter, causes diffi 
however, it must be remembered ’ nount culty because th ‘ to have a high, narrow 


may ipply only for the parti ular ¢ ( ! veld contour ! mpl ! forcement is shown 


conditions used in the test y lor mend juare | { 1 in ain, steel 


Weld Contour tat his w rit Oo passes with 325 

Despite the productio of large ame of revel I init i! irrent and 33.5 volts 
and the occurrence of large-drop metal tra elding spe he tendency to form a 
pearance of the weld is satisfactory if the p high remforeeme i ‘ ilty in obtamung 
ing conditions are used. In Fig. 8 good interbead n ya multipass weld 
bead welds are shown for two different w vith a ringer bea ‘ iy proper selection 
tions in a carbon-dioxide shield The of the Joint groove ( f }) ind electrode posi 
a short arc in carbon dioxide has deep pene ion, the height of the weld 1 orcement can be mini 
uniform, well-shaped reinforcement; | mized,  Flattening } mitour also is achieved 
weld deposited by a long are has sha ing weave t é hh promotes good inter 
with completely unacceptable reinforce fusion le 4 fully-weaved weld j 
excessive spatter, e with seven layers 
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Fig. 11 Horizontally positioned in. fillet weld in '/»-in. 
mild steel made with 280-amp, 32-v, 9-ipm welding speed; 
Fig. 10 Butt weld made by full-weave technique 40 cfh CO, for shielding 
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coceptable Col is achieved as shown in Fig. 12 

At high welding speed 
in the weld contour produced with argon and carbor 
dioxide 


the weld car } cheved with carbon dioxide than wit! 


a further difference appear 
Higher welding peed without undercutting 


igo! undercut will oceur with earbon di 


high peed is used 
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Applications 


The investigati of carbon-dioxide-shielded — ar 
welding of mild steel has gone beyond the laborator 
Linge \pplicatio of carbon-dioxide shielding ha 
been made on actual weldments produced by severa 
fabricator from this work, it appears that current 
with carbon-dioxide protection can usually be greater 
than the currents used with argon for the same joint 
Che resulting higher deposition rate and the low price 
of carbon dioxide have permitted the fabrication of 
these weldmernt il ery low cost An idea of what 

be achieved is best obtained by consideration of 
‘ rial bpppoine fl 

bigure 13 shows the cro ection and surface of the 
veld required to manufacture a housing cover The 
combination of current, are length, electrode position 
wd welding speed wa uch that no spatter gathered on 
the veld urtace The eonditions used to weld this 
t automatically are as follows 


50 efh of CO) 


(jas flow 


lleetrode diameter mn 


( bre 


red O.64 min. of are time, 0.157 Ib. of 

veld metal % cubic feet of gas; the material 
cost tor 100 assemblies w Sib 

\nother application involved the manufacture from 

mild steel of a case requirnng a circumferential 

edge jomnt with a diameter of 07/4 in Che conditions 

ined for aut , velding this joint are as 


a flow 
lectrode diameter 
f passes 
t at 650 psi and it ruptures i 
the base meta it SOO psi The fabricator has de 
eloped sufficient experience to permit the caleulatior 
of welding cost Che cost per assembly for labor, ma 
terial and overhead is $0.0455; by comparison, the cost 
of submerged are welding this unit at 100 ipm ts $0.0605 
Figure 14 shows a flange and pipe positioned prepara 
tory to being joined by a fillet weld Che weld is made 
vith an electrode of 0.045 in. diameter at 200 amp and 
4 volts, and it is shielded by carbon dioxide at a flow 
of 40 cth 


the welding time is five seconds for the smaller pipe and 


Iwo sizes of pipe, 1'/, and 2-in., are used 
eight seconds for the larger Electrode and gas cost 
for the | in. pipe is $0.00318 and for the 2-in. pipe 
$0 00399 

Another application being investigated is a circum 
ferential lap joimt for a tank of 12-gauge phosphat 
coated mild steel Che welding conditions for this 
jount are as follow 


" Rothschild 


(,a0 flow 


75 Electrode diat 


275 
itage $2 Y No. of puss 
ng speed: 54 ipm 
Although the developmerrt has not 
where economic evaluation cal 
a rough estimate of cost for the 
va made ‘The joint is made 


» of wire and 0.97 cu ft of gas 


Fig. 12  Flat-positioned */,-in. fillet weld in in. mild 
steel made with 310-amp, 34-v, 9-ipm welding speed 
40 cfh CO, for shielding 


Fig. 13 Weld on housing cover 

Lie luding material, labor and overhead is estimated 

$0.1059 At present, these joints are being welde 
in. diam E6010 electrodes at a cost of $0,130 

of the preceding jobs were welded automat 

but since manual welding also is being used 

lesser extent than automatic jomuing 

what can be accomplished manually is 

making */¢-1n horizontal fillet welds, o1 

using an electrode of '/\s-in. diam at 400 amp a: 


with a ecarbon-dioxide flow of 40 cth The tra 
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Fig. | All-welded 96-ft motor-yacht, Rhonda II! 


ALL-WELDED 
96-FT AMERICAN-BUILT MOTOR YACHT 


\//-welded yacht ts of special interest to welding industry, as an erample of the 


successful control of distortion and suppression of noise and vibration during operation 


BY LAMOTTE GROVER AND E. H. HOLDER 


SYNOPSIS. In building the Khonde one of the four largest General Description 
pvt tieger meet met a ecagphecer ep Deg lne peste er oP lhe all-welded yacht, Rhonda 11 (Fig. | 
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, ' , 
built largel vith techniques emploved in constructing la ut lul application of certain principles of desig 
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completion of this 96-ft 
1955. by the Ing Shipyard at Pas 
ind import rit chapter to th 
cht design and 
wned by M. Rosenblat 
Architects and Marine Engu 
urements determined largely by Rob 
Ir., Chairman of the Ingalls Shipbuild 
utstanding in her class for many of her f 
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Fig. 3. Typical angle frame, No. 45. Frames 43, 44, 46 


and 47 are similar 


Che hull is divided into compartments by five water 


bulkhead thu affording a high 


tivht transve ‘ ten 

degree of safety in the event of collision Further, the 

ly equipped vith the latest nav iwation and safets 
Suilt by Ingalls for their own account, she 

table and available for service as a United Stats 

(‘oust Guard harbor or patrol vessel in case of national 


CTHerEenCY 
Structural Design 

Che hull framing of this yacht 1 quite simular to that 
$3 and 4, making her sturdy and de 
Most of the hull is con 


tructed of 7.65-lb, low-allov, high trength, corrosion 


hip | iv 


ola large 


jt ndable lor ocean oviuge 


resistant steel ran ers inverted angle frames 4 


x | x «6 in, are spaced at 16 and 17 
vith w Irame composed ol O- x sin. web 
and S- x ein. flat bar flange 
A longitudinal 


between tank top and the main deck 


enter 
spaced it required 
tringer is pro ided about mid-height 
Iwo keelson 
on each side extend aft from the engine girder bor 
vard, there keelsons in line with the inboard eneine 
wirders, extending to Frame 16 

ol hull plating on either le 


of the flat keel, Fig. 9 The flat keel 


Chere are seven strake 
and adjacent int 
board strake are ol 12.75-1b plating « in. thiek 
Phe Bestrake 


remamder of the hull plating is 7.65 tb Te 


are S.925-1b plating in. thiek Th 
and the 
bulwark sia lb in 
Structural bulkheads are constructed of three stra 
the upper two of 6.375-lb plating and the lower strat 
of 7.65-lb plating 
The main deel md flores le deck are of 7.65-lb 
plating ell ! it i Ihe plating ol 


the house ile ind iperstructure bull heads | nh gel 


eral of 6.375-and «ib | ing Requirements tor 


pacious quarters with 6-ft minimum head room 


for comparatively sha d for el tborate equi ) 
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Fig. 4 


similar 


Typical web frame, No. 32. Frames 35 and 38 are 


t, all tended to increase the height of the ( 
lo mimimize weight above the main deck, the boat di 
ind pilot house top are of plywood laid on steel bean 
The cabin sole is of similar construction 
(\n important objective in the layout of the fran 
is to provide support and rigidity that would he 


reduce hull vibrations and noise at all speeds—hyd 


dynamic vibrations as well as mechanical vibrati 
The inboard engine girders extend the entire lengt! 
extend aft to 


the essel and the outboard girders 


transom, as well as several frames forward of the eng 


room Ample athwartship bracing 1s pro ided i 


engine room and aft, to resist transverse ibratior 


the engines There is sufficient stiffening of the be 
he to eliminate any excessively 
“it upported panel ol plating 


biber 


! | electrically 


ol rious #reus, i Well as 
the propeller shalting, also contri 
ol rope 
minimize warping and distortion due to 
is very important to specify, and act 
y construction, the minimum amount of 
consistent with design requirement 
th the construction requirements such 
handling erectio ind other operation 
1 elds is increased beyond such req 
tendency toward distortion mount rapid 
made of sections of platu rt vith 
ved that intermittent fillet 
ould provide sufficient 
mit the amount of fillet we 
s bracket connections ol 
suld be reduced to consider 
fillet welding that | 
The results of these test 
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the fact that the 
trodes involve 
deney to build 
entional ele 

IS and bhéeo20 
jute small It 
LOOLG eles 


for all the weld 


ize, exceptin a 

“At With the 

corrosion resist 

Zit pray uric ( val tight red { wou welds, all 


: lor example, the 
General Construction Features | 
eb frames to the 
Co} course. it 

k Dbenms to de | 
ubassembiyvy toa 

ements at 12-in 
Dig ship con tructior ' . 
: >in. lotig, at the 
deal of duplication 


it 18 ¢ ident Irom ] , 
| arefu ep hedules is very im 
baciitye and method 
portant tou j ron mrki hip and to control 
that had been developed for build 
; : distortion a ‘ > Ia tule peed and economy 
mner-Dbottom subsassemb!' 
\part from the i" nt role in distortion control 
in way of the engine room , 
M , ’ that played ) brine elding sequence, it 
A10T CMDNASIS Wa yaced on the ontro 
‘ | | tie other opet ry ogether in an orderly 
tion in all construction operations, from the prep 
fashion. with i ) mM r erected In propel 
tion of material through all operat of fabricat 


equence The ime i) propel ‘ adit tj procedure and 


fitting, welding, assembly an ! ‘ All 
© technique | LIS nfiuent tor n distortion con 
vere made conscious of thi myecti ind cooperal ‘ 


hbetween them WH t! ed 
All plate material was ordered to be “level ' Prefabrication and Subassembly 


traightened by mang rolls at the steel mill, in One of the first 


curate fabrication 
experience which has shown that some distortio “assemb f OVISI of fair working floor 
light plating which heen attributed to w } lab platens and Loget I ith suitable facili 
actually has been in the plate materia! fron ies for handling ane ing m rials and fabricated 
the mill parts it uch a way t \ ot be damaged I 
lo control distortion, it is important to ay ‘ velding 1s done or i) is not held fair, the 
sive fillet weld sizes in construction as well as in de j velding will simy On i rt the distorted hip 
experience has shown that electrode characteristi ! With accurate cor ( I |i d dimen ions during 
an important factor in the general tendency among 1 prefabrication and ll as during eres 
majority ‘Ide make oversize f ‘ 7. tion, proper f ip Was Assi (J ivoided the kind 
ticularly in ( n wha of distortion t resu yn for fitting Also if 
Ze eliminated ex elainys mpensate lor inaceu 
rate fitting, ar er t duced weld shrinkage di 
tortion 

Special i 10 y ee that all parts in 

the jmity vel y ratu ere not only accu 
rately if Oo pro} pported to hold them 

velding opera 

Ihe ng ¢ 1 ‘ r | or platen Vii 

than 

velding the light ht bu ead and deck sub 

on the steel 
that is, the 
vere to be sub 
Ol plates were 
rovide uniform 
Lo insure good 


Fig. 5 Inner-bottom subassembly ! ito | 0 shrinkage along 















































the butt jomts with little tendency toward angular dis ilso for very heavy plating in which the butt weld 


tortion. Controlled uniform shrinkage also facilitated filled to only half the plate thickness or less during the 
the prediction of over-all shrinkage of the vessel or sub velding from the first side. For intermediate th 
imsembly and the resulting lo of dimensions Sul nesse the plating may be laid down first with th 
lhorent tack velding vas done ilong all butts* and seams* tiffener side up Most of the groove depth is the 
to maintain proper root spacing and alignment filled when the butts and seams are welded from tl 
Weight boxes on hold-down plates were then placed ide, prior to fitting, tacking and welding the stiffener 
‘long the entire length of each butt and seam, on both or deck beams. ‘The assembly is then turned over 
ides of the joint, as close to the joint as practicable, to completion of the butts and seams. Since the complet 
hold the deck or bulkhead plating flat and in contact ing of the butts and seams from this second side involve 
ith the welding floor These hold-down plates were i comparatively small amount of welding, it can be done 
not ie than 12.75-lI priate ind 2 to 3 ft wide in this manner, after the stiffeners or deck beams have 
Phe welding of the butts and seams was then done by been welded in place on the opposite side, witho 
i wandering or skip welding order of deposition, com indue restraint from the stiffeners 
pleting the welding along each butt or seam before pro The “drum-heading’ method of distortion cont! 
ceeding to the next one in the established sequence is tried on two bulkheads The boundari or the 
This welding was done by first depositing increments of plating were tack welded to the welding floor prior t 
rin. length, spaced 18 to 24 in. apart Next a series ol the welding of the stiffeners to the plating Aft 
lintiar inerement ere deposited adjacent to the first velding, the assembly was permitted to cool before 
increments, and so on until the paces were all welded va released by chipping the boundary tack we 
In way of window openings, the butts and seams were This drum heading produced no noticeable impro 
merely tacked and left unwelded Phe butts and seam ment, probably because the light intermittent stiffe 
vere all worked with a maul and flatter while they were velds did not provide sufficient shrinkage to cause drus 
till veighted dow! heading 
After all butts and seams in an assembly had been \ further refinement was used at some places to m 
velded from the first side, the plating was turned over mize the angular distortion at fillet-welded tee Jol 
ind weighted down as before The butts and seam ind to minimize the lines of welts that sometimes oc¢ 
vere then back« hipped to ound metal and completed on the mooth side of the plating opposite the fillet 
using 4 similar skip welding order of deposition The velds that attach the inverted angle stiffeners, de 
veight boxes and hold-down plates were removed and beams or trames In fitting some of these tee joint 
the weights were replaced directly on the subassembly both in the shop and during erection of the shell platir 
plating in an arrangement that would clear the stiffener hort pieces of '/-in, diam soft iron wire spacet 
or deck-beam location inserted transversely at 18- to 24-in. intervals alor 
Next, the stiffeners or deck beams were fitted and the entire length of the tee joint, to breast out the tor 
tacked, and then welded, usually progressing from the of the angles slightly 
middle of the assembly in both directions Che use of such soft iron spacers is particularly help 
The sequence of shop operations, as just described ful when the curvature of shaped plating runs at right 
has been found to be suitable both for light plating and angles to the stiffening members, and shrinkage tend 
© Bn chinbullding + asitudinal jelnte in plating are called to pull the plating flat between the frames or stiffener 
a ond tras ry 


instead of following a fair curved surface 


It is believed that the cost of reasonable refinement 






to avoid distortion,,as used for this vessel, is more tha — 





offset by the reduced cost of lairing by flame shrink) 
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ind other means after the welding is completed Vhe 





Importance of accuracy ol dimensions of subassembli 






ind parts cannot be stressed too greatly Forced fitt 






is respon ible for a good deal of distortion that is « 






pecially difficult to correct after a structure has bee 






comple ted 






Erection 








The keel was laid July 26, 1954, on a carefully aligned 





ind leveled grid of steel beams, Fig. 6 The main long 





tudin i} 





beams of this grid were placed far enough o1 





board that stocks or shores under the bilges could be 






ported directly over these longitudinal beams, on the 





outboard ends of the cross-bearer beams 






Realizing the importance ol accuracy in erection al 





fitting and their relation to the control of distortion, the 
nd 





Fig. 6 The vessel was erected on a carefully aligned and 
leveled grid of steel beams frames of the vessel were carefully aligned a 
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ifter that plate 
“ both edge 
it or the ‘ id of 
ce ure ly ted 
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rom this deservuptior the need for clome cooperation | one por iion of the shel plate velding 
n the riggzery, fitters and elders iy quite evident era winity of the drepest part ol the stern bar f 
is the need Sor cooperation in planning the ere tween frames 51 and 60, a small de parture hac 
| Lon sequency and the welding sequence made from a strictly proper and balanced weld 
| Althaeh the genhery chen ind patrert of the shel pen However. this smal departure 
Nate welding sequence as deseribed In Quite simple the consequence with respect to control ol nt 
if detwrmining of the exact order of welding the variou distortion 
a. hiitts and seam egunare a tackgrownd of ¢xpertéenes \t thi ocution, the hape of the lower t 
Judgment must be &xercywed 1) determing the rate of ruil | oO narrow and deep that the inside 
progre forward and aff, with respect ‘to the rate of the floors or frames would not have been « 
progr out radi ot ownard Jt is the relation of these bie lor we ung after the plating had bees hitted 
rates of progr on th influence the general vertices on both port wnd starboard side It is deel 
profile of the ve that is, whether there is a tend pedient to depart from the most desirable sequence 
ency tor bo arid tett to rise If the veldiung pro order to tacilitate the making of sound ‘ 
yresses too rapidly forward and aft us compared with lor example, \{ can be seen from steps 2A-P, 3A 


rd’ son } sheit, thy ubsequent f$A-S, SA and 6A, in this region, that at {jurst 





Fig. 7 Main deck and forecastie deck subassemblies erected and fitted 


| 
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xeroising 


for 


the 


vel 
Vel 


encoul 


the 


Fig. 8 Launching consisted of the vessel being picked up 
by two 50-ton gantry cranes and transported some 600 
ft to the water 


re corners ob cut 

‘ it the corners in 
Where these cutout 
if ver’ interrupted 
ing short tie-i 


plating pad cooled 


30, [Sea 
two oO0-ton gant 


(an) tt and et het 


ood boat deck and 
r outtitting opera 
of insulation and 
re performed in 
hip constructior 
on Jan. 19, 1955 
the vessel is about 
electrodes were 
ted of some 3600 


SOO linear leet of 


i the features ol 
particularly re 
Goo issue ol 


the title hehonda 


provisions $i 
rites assisted 
er, the Ingall 

\. Furr is in 


hipyard in 


Donald P. Rowe 
& Son, for infor 
leo 


‘ 
tie'l 


ition also to 


for line cute and 
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Ordaingly 
de elopme rit im ¢ 


hoth can he Ip reade! 


el 
of condition 
trate the possible u 
ind mert-vas meta 
ind mechanized production oper 
demonstrate the recent trend to autom 
hanized welding, the sequence of 
led by the operator. In automat 
ever, automatic controls gover the 


operation 


Process Developments 

Inert-Gas Tungsten-Arc Welding 
When originally introduced u 

during 1942, inert-gas tungsten 
dered a manual process for the 


Since that time, however 
Fig. | Mechanized inert-gas metal-arc welding being used nusual transition kirst, it ha 
to fabricate aluminum tank cars. The tank is rotated be 
extent that it is now applied to more meta 
neath a stationary welding head ‘ - 
other velding proce secondly 7% I nea 
either manual, mechanized or automati 
depending on the requirements of the partic 
ition Which ts in olved 


RECENT | Several factors have contributed to thi 


hese factors include the following 


DEVELOPM ENTS , New and better product design 


\utomatic are length control 
New and better torch design 


IN \dvances in the knowledge of fixti 


Phe use of thoriated electrode 


INERT-ARC WELDING gas tungsten-are welding 


to the following metal 


stee] carbon and alloy 


Current applications of tnerl-gas 


including pure nickel, Mon 





, nagnesiim and newer commercial 
lungsten-are welding and inerl-qgas tanium. Of particular interest 
the application of inert-gas tung 
melal-are welding show how reduced taniul Most of our work has, unt 
or less titantum sheet and 
manufacturing costs can be realized tubing with a maximum 0.040-in 
elopment in titanium 
! Vor out ile 0 eCornt 
with the use of these lwo processes rh 
! ind obtar receptably duet 
pure titanium Welding 
BY F.J.PILIA 
lor titanium are representative 
technique for other metal 
. im tubing, most of our work 
Introduction : 
ad ol tube eluster Jom 
lding with it l\Onconsumahe f ren alloy presents a problen 
electrode ti ; metal ( elding with its col is required to obtain accept 
tinuous. consumal filler w contributing more 
and more to manu ining co ductions throughout nert-gas tungsten-are welding is nov 
d more to high temperature alloy 


tungsten-are ve ding hia rece 


fue WeLpina Jo 





characteristics to 


nd mer lett much to be 
tments were re 


ind are in use tor both o 


Inert-Gas Metal-Arc Welding 


ng with required 
( problem was 


gas meta il veld ! ' } 
eat , further complicated by ung ire length due to 
roduces f 
torch movement ‘ llowever, the 
rit 
development ot power supplies has 
proce 11iZ rf) I vo 
’ made it po I f mm oltage and current 
operat 
eontrol 
nowevet! uv met 
a ie In mecha dl itomat elding, automatic 
continuou nsumable 
control have ire now ih Use 


kor the reason nert-g f \ ( 
‘ t] ™ = These contro } i } vithin + '/» volt of 
i eK ive ‘ 


rs ! lding i | 


t Lilie ul rmore 1 Line ol constant 


hick t higher | potential po proved or eliminated 
tri rie ( i piwtie peed 
tarting roblem t ( nked to inert-gas 
ri-gas meta ine velding »¢ (ftoaings iting | tole g 
fungsten-al ehding d burnbael Improvements 


prom i! thi \ ing ol " i! 
have been such t co uit potential power supplies 
on the re nt ft partt 1 
: ire generally 1 iT } ‘ v mechanized or auto 


Tipe ch pope 
, matic welding 
ied man 


Ree SRTTREE COR SRS are Deu oes We p Applications 


rr ¢ LIM pie 


Lungsten-are 

LIne rOUS Phi 
paper, have been 
ten-are and inert 
ed both manually 
dustrv They 
irds automaty 


hese ilustration 


hanized inert-gna 
the welding ot 
Vinerican Tran 

lhe tank ts bemng 
tationary inert 

merutor on top al 


is metaleare 


Fig. 2 A Cadillac »ar fender is manually inert-gas tunds ver sheet is attached to 
welded The contour and fitup of » stampings do not permit auto iy with inert-gas tungsten 
‘ »! » sheet is 0.025 in. thick 


matic welding 





ized or automatic welding The 
ngsten-are welding in this case reduce 
required to form this fender from 
ely mpi eam stamping 
are welded together and meta 


lower cost than would occur if thi 


hig. 3, inert-gas tungsten-are 
being used to attach the 0.025- 
heet to the side of a passenger 
tructural sections of the car are a t 
Note the impli itv of the equipme! 
tungsten-arc spot welding as comy 
a welding equipment that would be 
ime type of operatior 
hows an automatic inert-ga 
peing u ed to weld stainle 
haust port nipples to flanges Phe 
pical of many in the aircraft indu 
performed at the \eronautical ¢ 
ng hxture 
nder the welding head. The operato 
Fig. 4. This automatic inert-gas metal-arc welding fixture 


ind unloads the fixture his machine 
is used to weld stainless steel aircraft exhaust port nipples 


to flanges 40 part pel hour with one operator 


rt-ga tungsten-are stato! 
hown in Fig. 5 is used to we 
ions together Che tungsten-ar 
expensive to mantulacture ind 
and mechanical characterist! 
o riveted stator Inert-gas tungste! 
be applied to the manufacture of trar 
relays and any other laminated produ 
ectrical industry 
ire 6 show i continuous chain machine fe 
ungsten-are welding aluminum chair leg 
to be welded are placed in the fixture on the 
mechanically fed into the welding statior 
the box on the left front sicle of the table 
itor positions the electrode over the 
the proper we ld ad) istment 


The Oldsmobile Divisy ol CGreneral 





gy the inert-ga tungsten-al 
Fig. 7 to weld three 
» form the secondary tront 
1954 and 1955 Oldsmobile After 
ground and polished followed | 
The hape of this bumper 
drawn in one piece 
The Oldsmobile front bumper show: 
mounting brackets welded on the u 
bumpel This fixture uses the inet 
Fig. 5 Electric motor stator pack laminations are welded 


to make ¢ igh t welds on four bracket 
together by this inert-gas tungsten-arc welding machine at , : ' 


onsiderable savings of three seconds rhe operation | 
mati Kach welding torch is driven by a sey 
elding hea ’ il to maintain proper aligi { el mechanism The peak power requirement 


vith the KW during starting 1s supplied by eight cor 


igure 2 ' 1 1953 Cadillae rear fender, which teritial power supplies his one fixture replace 


represents one application of manual inert-gas tung manual fixtures and 12 welding operators 
ten-are welding in the automobile industry Phe Figure 9 shows a Berkeley tube welding mill w! 


ontour and fit-up of the stampings do not permit being used by Aluminum Goods Co., Mannit 
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Fig. 6 Aluminum chair legs are fed to an inert-gas tungsten-arc welding station on a continuous chain machine 
An operator maintains proper adjustment of the welding torch 


Fig. 7 An inert-gas tungsten-arc contour-welding machine is Fig. 8 


This fixture, using inert-gas metal-arc welding, welds 


used to weld three automobile bumper stampings to forr four bumper mounting brackets to this bumper in a total 


the secondary front bumper bar After welding, the part time of only three seconds There are eight welds 


are ground and polished 


t} rough 
10, the 
re welding a 
imuliator fol 
require ippr 
“are ‘ 
ol operation 
The machine ilustrated Fig 


au atically we the aluminur 
automa ue . ld he ' - = Fig 9 Powder cans pass under an inert gas metal-arc torch 
Fig. 10 The tube remau station 


in this tube welding mill, at a speed of 175 ipm. The ma- 
welding operation and the torch revol in chine aligns and holds parts as they are welded 
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be at a speed of 285 ipm 


ipproximately 


Phe 
fifth of a second 
improved over 
elding and the 


cost pel joint 
‘| hi i an @xX 


\¢ 
om 


markedly manual 
reduc ed 
cf lhe nt 


! of the ad 
through the Lise ol 


automat 
operation 


| he 


example il 
welding 

machine in Fig. 12 is designed to 
“are weld tubes to 


Ihe 


tibe heet 
machine has a built 


rotates the torch 


adjusted to 


aroul 
if) bye weld tube 
Other models 


down to 


| diameter 


i veld tube 
Trine hine 


Similar 


in. In diametel! 


can employ the 


ibe rye d are process 


inert-gas met 
where filler met: 

er tube-to-flue sheet welding 

eure 14 how 


a tungsten 
edto 


i 


are spot 
veld end tabs to longitudinal se 
nyste ine or vu 


ent pur mack ol the 
finish of the veld The 
15,000 man-hour 


Wo sti h machines 
14 there 1 


) pre 


avings ol 





; 
lig 


Fig. 10 


This young lady is manually 
welding in 


shown a Diesel eng! 
gn metal-are 


vas 


he 


welding from plate 
inert-gas tungsten-ar¢ 
frigerator cooling system 


tungstel 
y are welded 
aluminum tube to an accumulator for a re 


“ure 


and cast! 
together and plat 


to ¢ liminate the Col 
strength ol the 


faced with the 


| to the ensting 
improve the 


“ure hard 


ng pl 
part Ihe 


ungster 





Fig. 12 An automatic inert-gas tungsten-arc 


welding 
chine used to weld tubes to tube sheets for heat exchar 
The torch travels at 285 ipm. 


Fig. 11 


This machine is designed to automatically weld the 
aluminum tubing shown in Fig. 10. The tube remains sto 
tionary during welding, the torch revolves 


id 
lhe v 





process Manual! and mechanized yvelding are con 
bined to produce a superior product at lower manu 
lacturing cost 

Figure 15 show a cooling wall for i refrigerated m 
tank where the refrigerant will be Freon gas 
psl gage The round portions are spot 
vere made v1 I i (-ga metal-are 
| 4-gage ainles ompared ti 
metal-are spot welding for this app 
times faster and used o1 alf the amount 
previously required kill 
part ol the operator 

Figure 16 is an example of manual inert-ga 
are pipe welding showing the smooth penetration 
obtained on the inside of the pip The un Fig. 14 This Diesel engine head was fabricated by inert- 
section in the upper left-hand portion of the illu ol gas tungsten-arc, inert-gas metal-arc, and submerged arc 
shows a special joint design used to provide reinfor welding, from plate and castings 
ment on the inside of the pipe 

The acceptance of tungstet ( velding 
industry in the United States is an outstan 
of how this welding proce has reduced product 
and greatly improved quality Ph hemical 


and food-handling ndustries have extensively 


ployed the use of inert-ga tungsten-arc welding 


stainless steel pipe installations During the 
“ars. it has been found that backing ring 

eliminated on carbon steel 

Smooth, inside pipe surt n be 1 y obtai 

without backing rings and, as would be expected 

final cost per joint is lower than with other welding 

processes on pipe up to approximately 6 in, in diamete Fig. 15A & B_ This !4-gage stainless steel cooling wall for 
a refrigerated milk tank was inert-gas metal-arc spot welded. 
Spot welding is three times faster, and considerably easier 
than plug welding 


are two of the 

ive, Welding on 

pon steel and ) ile Lent if the present time 
One refinery in tl i pal 1 United States j 
using this welding pro 0 pipe up to and including 
12 in. in diameter Several « power generator 
plant have used rt- f ust ie, «Welding on 
power piping to i ! be yr | Z on mereury 


ipor yatem 


Fixtures 
Process Requirements 
Phe application of f ‘ clding process¢ 
through the u ol me i ed or automatic fixturing 
require i caretul tud 0 ! | itil problem Ih 
alyzing the fixture pro n nust first consider 
the prime purpose ’ lding 1 u vhich is to 
produce wtor d All things in the design 
t, of necessity 
be second in importa to the prime objective Phe 
general requireme f a good ding fixture then 
follow 


Fig. 13 End tabs are spot welded to longitudinal seams of proper alignment 


cylinders by this inert-gas tungsten-arc welding machine 
This tab prevents burnback when the seam is welded elding 


during and afte: 
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2. ‘The must produce a uniform 
heat dissipation condition surrounding the weld. 
4. The the 


relationship het velding torch and the work 


clamping device 


fixture must maintain proper space 
veen the 
piece 

1. The fixture must provide uniform travel speed 


throughout the entire welding cycle 


Economic Requirements 
In addition to the requirements of a fixture 
which affeet the ec onomics ol the fixture 


proce 
other factors 
considered ‘These are 


with 


must be 
| Phe ease 
and unloaded 

Phe 


fixture in 


vhich the fixture may be loaded 


problems associated with maintaining the 
proper operating condition 
| ‘The production ¢ apacity ol the fixture 
| Phe initial 


cost of the fixture 


Joint Design 
| he 


metal-are 


welding tungsten-are and 


iously different characteristics from 


inert-ga Processes, 


ha e ot 


Fig. 16 An example of manual inert-gas tungsten-arc weld- 
ing of pipe, showing the smooth penetration bead obtained 
on the inside of the pipe 


16 Pilia 


iny other welding processes being used today 


1 result, it 1s necessary, in most cases, to desig: 


oOimnts 
4 


particularly true if maximum quality 


specifically for the process to be used. Th 

and econon 

ire to be obtained from an inert-gas weldment Wi 
take 

factory for some other welding process and sub 

If we do so, prol 


mply cannot a joint design considered 


one of the inert-gas processes 


olving base metal metallurgy, filler wire compo 


hielding requirements, apparatus requiremeé 


ind the 


or Cause 


gas 
ability to weld without obstruction may 
high costs in the application of the 
proce 

Che inert-gas tungsten-are process is most eco 
illy applied to butt welds, corner welds and edge 
on material up to and including 0.093 in. in thi 


Fillet and lap fillet 
mended for tungsten-are 


welds are not generally 


welding because of th 
This does 


welds cann 


cost to produce such a weld not 
that lap welds and fillet 
the 
that their cost is higher than with the butt 
veld 

The inert-gas metal-are process is most economica 
fillet welds and lap fillet weld 


however, 


made by tungsten-are process; it merely meat 


corner. or 


f dye 


applied to butt welds 
Corner welds, except for heavy thicknesses and edg: 
velds vith tt 
process 


All weldments should be designed 


are usually more difficult to perform 


so that the ipp 


ratus required to weld the assembly can be used witho 


obstruction 


Conclusion 


\ little more than a decade ago, inert-gas metal-a: 


velding was unknown and inert-gas tungsten ar 


welding was applied only to the manual welding 
Today we can see the results of researc] 


both we Iding pl 


magnesium 
und ce velopment since that time 
manually, 
Which of these thi 
1 bye 


cesses are how applied 
automatically to many metals 
tungsten- and metal-arc welding methods shoul 


used depends, in part, upon the design and shape of thi 
weldment and upon the number of parts to be pr 

duced 
proper joint design 


Selection of welding method also dep« 
Finally for 


matic welding and given proper joint design, the 


mechanized or 
proper fixtures will insure maximum quality, produ 
and cost reduction 

Research and development have been and co 
As a 


tungsten-are and inert-gas metal-are welding are ent 


unending activities result, inert 


to be 


ing a new phase where they are coming to be regard 


by industry as a precision tool capable of mainta 


tool toleral 


held on fu 


of an ine h 


the rigid requirements of machine 


In precision welding tolerances are 
weldments to within a few thousandths 
Manufacturers of metal products who are looking ! 


ways to cut manufacturing costs, may well look 


inert-gas tungsten-are and ineri-gas metal-are weldu 


for help. 
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INERT-GAS METAL-ARC SAVES 
$676 IN REBUILDING JOB 


Slipper brasses, the bearing col 
universal joints of blooming mill 
are being rebuilt at cost savings up to $676 
nert-gas metal-are welding These giant b 
vere formerly sold for scrap when worn (se¢ 
\ttempts had been made to reclaim them by buil 
up, but distortion in the surface made it impossib 
When inert-gas metal-are welding was adopted for th 
work, distortion was brought to a minimum, and oper 
tions were made faster and more efficient ee big 
and 3 
Each universal joint contains four slipper 
large ones which weigh 700 lb apiece and two sma . 
Fig. 2. This bronze slipper has been rebuilt by inert-gas 
metal-arc welding a */s-in. deposit of aluminum bronze on 
the wearing surface. After machining, this part will go back 
pindle Each lighter ipper cost 632 ry in service 


ones which weigh 500 |b each Che heavier slipper 


cost $460 each, and are used on the pinion e1 d of the 


mounted on the mill end rhe average c 


yor 


ing the uppers 18 $225 Phis amount 
ol approximaté ly $676 for « 

Phese slipper brass 
built up , t 


machine | hed 


Fig. 3 Build-up operations being performed using high- 
Fig. 1 Before inert-gas metal-arc welding was used, these speed inert-gas metal-arc welding. Attempts were made 
slipper brasses had to be scrapped when the wearing to rebuild these slippers by other welding methods, but 
surfaces became worn until inert-arc welding was used, distortion was too great 
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SUBMERGED ARC WELDS USED 
IN GIANT SPHERE 


lo provide y ground for the atomic sub of the rigid inspection requiremen 
| { 


marine being developed at the Knolls Atomic Power tion of the submerged are welds required rey 
Laborator lor the \tomu energy (Commission, the The fabricators of this giant sphere used 


ingest steel sphere ever built by man was erected u ctrode, submerged melt welding for approxi 


mats 
entral New York State Large enough to accom o-thirds of the welds on the outside plate ee big 
modate a prototype of the submarine propulsion unit i Che plates were of various thicknesses from 0.90 1 
completed section of the hull, this 225-ft sphere wa I Four plates 9 by 32 ft, were butt welde 


fabricated to specifications more rigid than the ASM] orm 36 x 32-it panels, before they were raised t 


holler code Kivery inch of weid was X-rayed, as part itions to form the sphere \t first, three pa 
ere u ed to join the plate one by manual ar i 
ubmerged-arc machine welding. It 


found that two Passes with the automatic mach 


Fig. | Before welding, the plate edges are preheated 4 
to 70” F with propane-fired torches : 
a. Fig. 3. The steel panels were fabricated by submerged 

arc three-phase tandem welding prior to being raised to 


their positions to form the sphere 





\" 


> 
~ Eg 
: Hay: 
4 D 
NACLPS 
r ’ A 4 
Fig. 2. The welding wire is drawn from these reels by two f Yi ye 
independently controlled drive motors; the operator using : 
the vacuum tube recovers the unfused composition after Fig. 4 The erection derrick towered 420 ft above the 
the weld is completed foundation of the sphere 
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Fig. 5 Here, the operators are beginning a weld with the submerged-arc welding machine; the man at the right is preheat- 


ing the joint 


sufficient to achieve 
nece i to meet 
tandem ding with « 
maximum penetratio 
per minute 


completed ipmerg 


granular com 

thie itmosphere and 
ld The open 
etration that was 


itions required 





WELDING AN ALUMINUM DUMP BODY 


BY W. C. WELTMAN, JR 


Fig. 1 Welder is shown welding the joint between the side 


and front sheet of aluminum dump body 


omplete line 
jody Division of 
tcon umable 
eld aluminum 
na plate for 


are alloy 


Fig. 2 Welding of pyramid side support by means of 
consumable-electrode,. inert gas metali-arc welding process 
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Fig. 3 Close-up view of welding operation on a pyramid 
side support. Note the excellent weld produced with 
the inert-gas metal-arc process 


\luminum dump bodies offer the user several impor 
tant advantage Since most states restrict the weight 
ol a loaded truct mv weight aved means extra pay 
load: an aluminum body generally weighs only half a 
much as one made of steel Other advantages are 
found in the corrosion resistance of aluminum and 
lower operating costs when the truck is running empty 
hese plus ilues quickly overcome the fact that the 
aluminum dump body has a slightly higher first cost 
than a steel unit 

While aluminum, with its many advantages, has bee: 
available for yeut velding speeds were low, and 
welded strength was isufhierent The de velopment ol 
the shielded-are 


for aluminum and the perfection of aluminum-magie 


consumable electrode welding method 
ium alloys like 5154 have just recently removed these 
drawback New welding methods have boosted weld 
ing speed oy clopments have provided a 25°, 
meres y aero velds and a 150°) increase 
m weld ductility 

Production techniques used for building an alumi 
num dump body at Penn Body exemplify the latest 
methods that these alloy and welding advances have 
made Pos ible 

Construction begins with the joining of two larg 
sheets of e to ' ein, thick aluminum sheet with a 
longitudinal butt weld to form the floor of the dump 
bexly This weld ind all others on the body “are 
shielded are 


machine with the eleetrode fed semiautomatically 


made using a consumable electrode 
through a hand gun The edges adjacent to welds al! 
are scrateh-brushed to free them of dirt and grease 


To add structural strength to the floor, cross mem 


bers sare put im place ind KIp welded (6 in. of weld and 


6 in, skipped he member 


Fig.4 Completed aluminum truck body 


t, two longitudinal structural men 
floor structure and welded to the 
ts are welded in position between 
i ind Cross members 
During these operations the Wes of the 
the front are being formed from aluminum sh 
pre brake After the sides have been formed 
ire fitted to the floor and tack welded, followe 
front and rear corners which are finish welded 
The corners are also fabricated from alloy 
brake-formed 
\t this point in the production of the 
fitted with jigs to square the sides and 


ections are then welded in pl ie 


lds between the sides and floor 


With the completion of these operatiol 
ule upports are set in position and welded 
ports are brake-ftormed from 5154 alloy 

The tail gate is welded from alumu 
brake-formed sheet members and attached 

th steel hardware. The hardware is p 
chromate-primed before joimimng it 
tail gate and body 

Lhe win. butt weld on the floor sheet 
eurrent of 150-amp de, a wire speed of 215 ip 
argon flow of 230 fph and an are of 20 rh 
veld re quires also a */g-in. electrode diameter cor 
it a rate of 4 » lb per 100 ft of weld. Welding sy 
20 ipm or better; and only one pass is required 

All other welds on the dump body are 

veld These require 165 amp d- 
peed of 230 ipm; argon flow, 35 cth 

in. electrode diameter; electrode consumptio 
per 100 ft of weld; and a welding speed of 20 
better requiring one pass Alloy 5154 inert-ga 
ing electrodes are used for all welds 

The welding procedure detailed above 

izes of the aluminum units built by 


ion Which run from 12 to 22 ft in le 
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G-E Convertible welding 
ignitrons include: 


GL-5551-A 


GL-5552-A 
GL-5553-B 


40 amp 
140 amp 
355 amp 


G-E Temperature-controlled 
welding ignitrons (with 
built-in temperature and 
water regulation) include 


GL-6346 
GL-6347 
GL-6348 


40 amp 
lem -Tals 
355 amp 


New G-E Convertible welding ignitrons will operate 


with or without over-temperature control! 


Mounting bracket for easy-to-attach 
thermostat has direct thermal contact 
with inner tube wall. 


Most widely usable tubes vou can buv! 
General Electric Convertible ignitrons 
are standard in operation if installed 


without thermostat attachment 


burnout-protected and water-controlled 


int luded. 


with earlier igni- 


when proper thermostats are 
Fully interchangeable 
trons. Available now trom your local 


(;-E tube distributor! 


i] 7 17 
the need to double- 


Save by eliminating 


tock ignitrons, standard and Ltempera 


ture-controlled type ! Now one G-E tube 


will do both job : 


Save by using thermostats interchange 
ably! If a regulated ignitron needs re 
placing, merely remove the the 


and attach it to the nev 


rmostat 


tupe 


Priced same as welding ignitrons that 
have no provi ion tor te mi pe ture con- 
trol -with extra dividend General 
electric quality, reliability, and long life 
Contact your G-E tube di 
Tah Department (er 


pany Ne henectady ) 


Progress /s Our Most Important Product 


Ja 





Society News 


ASME Metals Engineering Division to Join Lape rbonmad 4g" 
with AWS in Spring Meeting at Buffalo of H. Hugo Stahl 


| lous! Mr. Lov 
Paper iT ling i il ol seesniey f thre ted engi 
L, 


omponent sboratol The (hap! 


health 


Vietal 


al 


AWS 


Advisor ommiuttes 
National Membership ¢ 
in m ' aT Mii Low j i graduate 
elded jo hetweet Polytechnic Institute 
dl ataink his BM... in 1941 iH 
ions on welding pre ; , r co-author of som 
ind tubing Vi lave appeared 
contribute 
cial te 
He 
ASM 
\l ow | — 
Western Massachusett 
AWS (1943-44 and 
man of the Wests 
Low Is Elected to District 1 preys be ee 
Directorship ection of the ASM 
Che Distriv ‘ AIMEE and SikSA 


number of othe 





AWS DIRECTORS-AT-LARGE 
Term Expires 1956 1957 1958 


James Earthman R. W. Clark G.O Hoglund 
J. W. Mortimer E. D. Peters 

Monro B. Lanier 

Hal Savage J. L. Wilson 

R. L. Townsend R. J. Yarrow 


AWS DISTRICT DIRECTORS 


|. Morrison 


pap il cover District No. 1 *New England District No. 7 * West Cent 
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Code of Ethirs 


The American WN elding Soctely expects that the 
following rules shall quide the acts of its members 


lo uphold hefore the publ al all tunes. the diqnils of membership 


in the American Welding Society and the reputation of the Society 


lo pursue his professional work in a spirul of fairness lo employer, 
employee, or customer with fidelilv to contractor and lo client. and to 


high ideals of per sonal honor 


lo avoid and discourage sensationalism, ¢ raqgeration, and unwarranted 


slalements. 


Lo uphold the principle that unusually low charges for professional 


work lend loward inferior and unreliable work 


lo refrain from undignified or misleading advertising. The use of the 
name ol emble m of lhe Imerican Welding Soctely in any advertising 


is nol permulle d 


lo lreal «as confidential hi ROU ledge of lhe hisine atau ol lechnical 
processes of clients employer or customers when their wunterests so 


requure 


To wunform clients or employer of any business affiliation interests, 


or connections which might influence his judgment 


lo accept, for a particular CTVIiC, financial or olher compen alion 
from one source only, ercepl with the full knowledge and consent of all 


intleresled par lies 


lo refrain from assoctaling himself with, or allowing the use of his 
name hy any enterprise ol questionable character Or in an mianrel 


counlenancing musrepresentalion 


To avoid injury. falsely or maliciously. directly or indirectly. lo the 
professional reputation, prospects, or business of another member of 
lhe Soctely 


se eee editorial on page 7 
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Netch Addresses C. W. S. 
Toronto Chapter 


Vv. V. Netch (center), Products Man 
sxger for the Vickers Electric Division 
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JOIN AWS! 


Through membership in 
AWS you keep abreast of 
the latest developments in 
welding, welding engineer- 
ing, welding metallurgy and 
procedures, by the contacts 
you make and through its 
local and national meetings 
and publications. Invest- 
ment in AWS membership 
cost less than your daily 
newspaper, but brings you 
tremendous and perpetual 
dividends, and information 
on how to produce im- 
proved products, increase 
productivity, and lower pro- 
duction costs through mod- 
ern welding procedures. 
Send for descriptive broch- 
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BULLETIN 
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Solar Aircraft, a rapidly expanding company and a national leader 


in metal fabrication, needs the following types of technical personne 


@ Metallurgists 

@ Tool Designers 

@ Process Engineers 
@ Draftsmen 


© Materials Handling Engineer 
@ Project Planners 

@ Methods Engineers 

@ Welding Engineers 


In addition to Good Salaries, Opportunities for Advancement and 
Permanency, Solar offers a profit sharing program, payment of 
moving and interviewing expenses, vacation plan, group insurance 
and other benefits Please submit full resume and salary desired 
to Mr. J. D. Batten 


SOLAR AIRCRAFT COMPANY 


Des Moines, lowa 








Advertising Rates 


The Welding Journal 
Effective June 1, 1955 1 time 3 times 6 times 12 times 


Full Pege : $305.00 $280.00 $265.00 $240 
Two-thirds Page 215.00 200.00 185.00 175 
Half Page 170.00 155.00 145.00 130 
One-third Pege 125.00 115.00 110.00 105 
Quarter Page 100.00 95.00 90.00 85 
One-sixth Page 75.00 70.00 65.00 58 
Eighth Pege 62.00 58.00 50 46 


Special Preferred Positions 
(Full Pege). 335.00 310.00 295 270 


Designed to carry the high currents necessary for intense heat, 
BBB Keen-Arc Carbons produce a fine-grained weld of high 
tensile strength. They give a smooth, steady “flowing” flame 
which does not wander and which is concentrated ot the desired 
focal point. Flame temperature is easily and accurately adjusted 
by merely changing the ampere input, and heavy copper coating 
permits gripping of extreme ends——eliminates frequent and peri- 


odic resetting 


A COMPLETE LINE OF CARBON WELDING SUPPLIES including carbon 
and graphite electrodes, carbon rods and plates, welding paste, etc. 
Write for catalog. COVERS 12-time contrects only 


BECKER BROTHERS CARBON CO. Wa core 
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as reported to Catherine O'Leary 


STUD WELDING 


Albuquerque, New Mexico 
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SECTION MEETING CALENDAR 


FEBRUARY 


VALLEY 


6th 


ectior 


JANUARY 23rd 
FRANCISCO Sectior 
6:30 P.M 
McArthur 


SAN 
ASM 


Joint 


Plands 


Meeting LEHIGH lror 


Evaluating 


with Restaurant Powder Electrode by Jerry Hinkel, Lincol 


Oakland Dinner Flectric Co 


FEBRUARY 9th 


1OW A-ILLINOE 


Broadway and 


Design, Construction and Operation of Nuclear 


Reactors,” by Harvey Brush, Nuclear Engineer 
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Nuclear Physics 
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¢ ; ‘ ‘ " ’ r ue ‘ 
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FRONTIER 
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NIAGARA Sherator 
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Railroad Night 
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Korten, Asst. Chief Engr 


Boiler Insp. & 
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Hartford Stear 
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MILW AUKEE 
by A. Williams 
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CHICAGO 
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Section Resistance Welding 


Club 2 € 


hic Basic Problems 


neers Monument Ave., Daytor 
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by Austin Hiller, Mgr. Product Planning, General 


Electric Co 
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SOUTH FLORIDA 


Section Evaluating the tron 


Powder Coated Electrode: for Production Use 


15th 


Sectior 


by D. B. Howard, American Cor & Four dry Co 


FEBRUARY 2nd 
YORK 
Menands, N. Y 


Miami. Fle lror 


Powder Electrodes Yes or No,” by H. F. Reid 


McKay Co., York, F 


PITTSBURGH 


NORTHERN NEW Sectior Panett 's 


Restourant, Advantage and pectior Auditorium, Mellon tr 


Disadvantage of Contact Electrodes by A titute of Industr Research, Oakland, Pa 


The Welding Researct by Dr. Robert 


Council 


Clemens, Jr., Airco 


FEBRUARY 3rd 
NORTH CENTRAL OHIO Section. 
PHILADELPHIA 


Stout, Professor of Metallurgy, Lehigh Uni 


versity, Bethieher 


Section FEBRUARY 


Progress Report on CO HARTFORD Sectic 


arion, O 


16th 


Griswold inn, Essex, 


Engineers Clut 


Panel discussion on o 


Welding” by Bob Stone, Air Reduction Sales Co Conr Desigr nd Constructior of Field 





Editors Note 
month. Give full information concerning time, place, topic and speaker for meeting 


Notices to be published in any one given 
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Pa 
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WV orrer 
Struc 
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by Van Rensselaer P 
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BEACH Sectior 


17th 
(Calif) 7:30 
sa! Dinner Dance 


Engineers Club, 6 W 
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sf ? bh 
MARYLAND Sectior 

Fayetie St.. Baitimor inspection of Welds, 


by Lew Gilbert, Editor, industry and Welding 
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JERSEY Sect Es Newark, 
Meeting 6 P.M T 
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by H 


FEBRUARY 22, 23 and 24 


MADISON Sectior Madison, Wis Welding 


Applications Ir The University of Wis 
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Editor Welding 
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Tricks for Job 
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dé Weld j 


FEBRUARY 28th 


NORTHWESTERN PENNSYLVANIA Section, 


Pe Weld Metal Cracking and Fiaws, 


Rieppel, Chief, and ®. P. Sopher, As 


Met Laboratory, Battelle 


Memorial Institute olumbus, Ohio 
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ANTHONY WAYNE SECTION VISITS HOBART BROTHERS PLANT 


Members of the Anthony Wayne Section are shown here after visiting the Troy Plant of the Hobart Brothers Co. on 


October 27th 
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Guest speaker Elmer C. Korten is 
shown addressing the members present 
on "Inspection of Welded Pressure 
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section Vi } 


PRESSURE VESSELS 
Chicago 


Robert R. Lincoln, Chicago Section 
Chairman, greeting another distin 
guished guest, J. K. Hong, superintendent 
of Seoul Machine Works 
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AT THE NOVEMBER 9TH MEETING OF CLEVELAND SECTION 


Seated (left to right): Art Portz, first 
vice-chairman; E. B. Pederson, tech 
nical chairman; and John Blanken 
buehler, director of District No. 5, are 
among attentive listeners 


Part of crowd of close to 100 members and quests 


shown. 
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At right are A. F. Porter, coffee talker; 
and Cecil C. Peck, 


tured members 


Glenn Johnson; 
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who attended meeting is 


Facing the camera (wearing glasses) is Bob Henry, section chairman for 


Part of large crowd in attendance at 
the dinner which preceded talk on gas 


metol-arc welding 
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I} ‘ ! ‘ very well 
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etched finish of Alcoa Aluminum 
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K , 
Here’ is where you need the superior 


Cleaning alone cannot remove heavy oxides 
and other surface conditions customarily 
found on “as-drawn’”’ wire surfaces 

Alcoa*® Aluminum Welding Rod is etched 
to remove the entire outer layer of metal, 
leaving a surface that provides maximum 


rod “‘wetting’’ and freedom and control of 


we 
| 
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ALUMINUM COMPANY OF AMERICA 
1741 A Alcoa Bidg 


Pittaburgh 19, Pa 





Please send without obligation new, 
free 176 page book, Welding Alcoa 
Aluminum, Covers every phase of 
welding in detail 
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(Company 
Address 


(ity 
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Welding Rod 


weld flow. 

This fine welding rod is now available in 
new, moistureproof, dustproof, resealable 
5-lb tubes containing 36” straight lengths 
in allstandard welding alloys and diameters 
Buy it from the distributors listed at the 


right 


Your Guide to the 
Best in Aluminum Value 





For IMMEDIATE DELIVERY, call one of the 

Alcoa distributors listed below. He carries 

a complete range of alloys and sizes 
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For technical assistance, contact the 
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NO FALSE STARTING 
G-F } tet 


FOR ALL YOUR WELDING NEEDS.... 


A FULL LINE OF G-E 
WELDERS AND ELECTRODES 


GF 


G-E MOTOR-GEMERATOR WELDERS, are avail NEW 200-AMP engine-d 
ible in 200- and ts. They feature field-proven or t 
t b-shoy 





No False Starts ... No “Popouts”’ 
With New G-E Line of AC Welders 


Arc strikes instantly, stays steady—gives a sound weld from start to finish 


Any professional weldor knows that better threaded, rubber-cushioned shaft-—to give 


welds and easier welding begin with a you stepless current control 





700d arc. 
. SEE FOR YOURSELF the operating advan 


—- sé 5? —— , , ans 
General Electric’s new line of a-c trans tages of the G-E a-c welder line. Ratings 


former welders gives you this good arc , 
"© . are available in 300-, 400-, and 500-amps 


instant-striking and steady -plus many 
and 295 amps for general purpose 


other features that make your welding nso 
welding. Just contact your nearby G-E 
faster, easier, and more economical , 
Welding Distributor and ask for a demon 
1. NO FALSE STARTS. G-E automatic hot : ; 
stration. He’s listed in the yellow pages of 
start provides that necessary extra surge 
your phone book 
of current which assures you of instant 
arc striking. Besides saving time, the hot 
start furnishes extra penetration at the 
start of the weld --and reduces sticking 
2. ARCS ARE EASIER TO HANDLE, too 
Popouts are practically eliminated be 
cause G.E. has made the normally stable 
arc even more stable by the addition 
of special capacitors. These capacitors 
provide the equivalent of 5 additional 
open-circuit volts 
3. G.E.’s FINGER-TIP CONTROL gives you 


‘ s+} 


pinpoint accuracy of curren vith 


moving-coil design. You 
crank’”’ the handle on a 
change current settings 


moves the prim 


Progress /s Our Most /mportant Product 


ENERAL @@ ELECTRIC 


FREE DESCRIPTIVE BULLETING 
Section 6711-3 General Electric Company, 
Schenectady 5, New York 


Please send me the bulletins checked 
below 

GEA-6243 G-E AC Welders 

GEA-6242 G-E Rectifier Welders 

GEC -664 G-E MG Welders 

GEC-1333 G-E 200-amp Engine-drive 

Welder 

GED-2584 G-E Electrode Catalog 


« Name 
~ 
Tiel 

A G-E EXCLUSIVE on the new an GENERAL ELECTRIC'S LINE of electrodes is the " 
} lers ! t ’ | ete | } : t ¥ Spe Ai ~~ aian . | 

ation of: (1) Ease 
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(3) Welding speed City 


tifler 


4100-amrt ree 
4 amy Street 


lime 
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NEW G-E Automatic Welding System 
Uses CO, to Slash Gas Costs 95% 


FILLERARC ... first complete equipment designed especially for 
automatic gas-shielded welding; combines unique generator with 


low-cost carbon dioxide—for sound welds on mild steel. 


Fille Automatic Weldir COMPARED TO OTHER INERT-GAS SYSTEMS, G-E 
1 | } f f Fillerare equit t 
but sound welds on mild stee @ Reduces ¢ t 
| { CO " 20,000 per « 
@ Del 
nique G-E Fil 
sensitive 
equipme! I n-terr et isi! ; norm hin tag ye 
G-E engineers bring you the t l | n f ld rovides wire-feed speed ‘ 1000 I.P.M 
steel weldit savings plus high quality 
COMPARED TO FLUX-SHIELDED METHODS, G-E 
automatic Fille pt t 
@ Deepens penetrat with | t CO 
@ Provides full t lof weld quality, 


95%, SAVINGS ARE POSSIBLE bx 
1 20th as much ont mee o 
Argon would « $5.00 pet 


five cents “his means permits le pS fA - . 

be as high as $20.000 1a ii @ Does not i Y . especiall important 

cycle basis. This new G-E system can now replace in welding 
, @ Eliminates bt ix slag leaning costs are 


greatl reduce: 


@ Eliminates expe ‘ ix re ‘ systems, 


similar jobs; 


the submerged arc method 


many of the problems 1Ss0K 


EXCLUSIVE G-E GENERATOR ,; ticall liminates FOR MORE DATA ita G-E welding sales 
the erratic weld quality formerly obtained wit! engineer and write rt GEC-1334 to Section 
Here's why: Only the G-E Fillerare generator N neral El) Schenectady, N. Y. 
its exclusive rising It-ampere character ip me —— 


lengt! 
} ] 


plies an iT¢ 
ph 


T Y G.E.'s new EMS-601 mild steel Fillerwire, specially 
designed for the gas-shielded consumable electrode process. 
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AMPERES ———> 
= ue WIRE SPEED~-> 
A eee 
G-E SELF-REGULATING GENERATOR is the RISING VOLT-AMP CURVE of ¢ xclusive DEEP PENETRATION produced by 
heart of the Fillerarc Automat Weld ‘illera Fe it tcnes tf ng a irve ! ] te wire speeds 
ng . J . ! t-amp 1oe t et t ca ! : ‘ nad ' , i equipment 
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th tu ' esulting high weld qualit A killed steel 
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INERT-ARC WELDING 


Des Moines, lowa Phe lo 


fdet ‘ {it} 


SIMPLIFIED METALLURGY 
Moline, Ill The eet 


the 


FIELD TRIP 
Atchison, Kan 


WELDING IN INDUSTRY 


Des Moines, lowa \lt 


INDUCTION HEATING 
Los Angele 
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s, Calif | 


Ingele 


AIRCRAFT STRUCTURAL 
APPLICATIONS 


Los Angeles, Calif 


neeting 


INERT-ARC WELDING 


Baltimore, Md 
f the VW 





AIRCRAFT AND ROCKETRY PANEL HEARS GAINS ON SPOT WELDING 


Speaker Gains is shown here delivering 
Rocketry Panel of the Los Angeles Section was present on November 3rd to hear his talk on Spot Welding of Aluminum 
William R. Gains of the Boeing Airplane Co Alloy Structural Aircraft Components 


One of the largest crowds ever in attendance at a meeting of the Aircraft and 


Also pictured at the meeting are the 
following officers of the Panel (left to 
right): R. C. Hayes, past chairman; 
Harlan Meredith, present chairman; 
Mario L. Ochiano, program chairman; 


leo M. West, secretary 
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South Bend, Ind W i 
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JOINING AND SURFACING 
Milwaukee, Wis hie 





Te dees. 


$3800 SAVED! $20,000 SAVED! 


NOW...CRACK-FREE 
with XYRON 2-25 —Eutectic’s new 


Flame Torture Test Proves XYRON 2-25 Is Non-Cracki 


The remarkable non-cracking property of Xyron 
important advantage ver conventional electrodes 


A cover bead is run on M%& inch cast 2.25 and a con mal e trode bead shows numerous cracks 
ventional cast iron electrode The slag is cleaned and the bead shined with a 5 bead shows no cracks (right, above), proving t 
wire brush By us a neutral flame with the core near the beads (only the beads and ) Kyron 


n 2-25 has the ability to withstand temperat 


each one is heated tx 
deposit will then appear 


2-25 one of its most sre heated 
is proven by this torture test hidd 
ron plate using Ayron 2 


base metal remains cold) 
en cracks in the weld 
The convent ! 


sing 
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1988 Beveiormenis 


NEW NON-CRACKING 
EUTECTRODE 
XYRON 2-25 


CONVENTIONAL 


TECHNICAL ADVANTAGES NICKEL ELECTRODES 





LOW HEAT INPUT 
NON-CRACKING 

CAN BE USED “COLD” 

CAN BE WELDED “NON-STOP” 
EASY MACHINABILITY 

HIGH TENSILE STRENGTH 
VERSATILITY 

EASY SLAG REMOVAL 
PERFECT COLOR MATCH 

LEAK PROOFNESS 





















































CAST IRON WELDING 
strontium-aluminum bearing electrode 


perfect for all types of gray and ductile cast iron 
including ‘‘Meehanite’’, ‘‘Ni-Resist’’ and joining cast iron to steel 


Here’s proof of the superiority of Eutectic’s new trode’s fluidity. All types of cast iron alloys such as 
Xyron 2-25. Just study the comparison chart above Meehanite, Ni-Resist, and others, cast iron joined 
and you'll see that Xyron 2-25 gives you everything to steel, even old, dirty, and oxidized surfaces can 
you want for faster, better welding. The case hi be welded without preheating when you use Xyron 
tories shown are typical of the reports by users all 2-25. Not only does Xyron 2-25 save you time, but 
over the country, in extensive test it also minimizes or eliminates the danger of warp- 

And, Xyron 2-25 is not just another conven ing, stress or embrittlement of the base metals. 
tional nickel alloy electrode. Its new strontium The crack-free feature of this new electrode 
aluminum formulation gives Xyron 2-25 higher weld makes it ideal for the newest metals in the cast iron 
quality and strength by purging the molten fille: field. There is no weldable application for cast iron 
metal from harmful sulfur and sulphides, purifying for which Xyron 2-25 cannot be recommended. It 
it from oxide inclusions and improving the elee is the electrode every weldor has been waiting for. 
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STUMP THE EXPERTS 
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ALUMINUM WELDING 
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ARONSON TURNING ROLLS 


with these PLUS FEATURES 
= cost no more than ordinary rolls! 


ELECTION OF OFFICERS 
Peoria, Ill I} 


\ | { ‘ Today there ‘s need of Turning 
- . Rolls that will give everlasting ~ js ‘al 
continuous service to meet the 
PRESSURE VESSELS needs of high production and 
Philadelphia, Pa ( egu precision welding techniques P 


lhe Rod 


rift 


ARONSON fills that need 
@ The OVERLOAD DISCS of 


steel provide maximum trac- 
tion and prevent ever crush 
ing or wearing out tires 

The ANTI-FRICTION BEAR- 
INGS can carry four times 
the rated load 

TIE-ROD AXLE design forms 
an effective axle as large 
in diameter as the O D of 
the steel tire rim 
PRECISION STEEL WAYS 
guarantee perfec t alignment 
of all wheels to hold work 


exactly true 
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N there has not been a thorou 
reavirements ond a sound wa 
t certain weaknesses in ordinar 
Il recognize the problems 
appreciate the Ar 
ochure WR256 


New Engines # ' . w vailable on request 


‘ et yality | 
PANEL DISCUSSION \ fsrone bs rONSON MACHINE COMPANY 


Philadelphia, Pa ARCADE, NEW YORK 





Ot) CMD 


} 


{7 tr 
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WELDER 
WILL DO IT ALL? 


MILLER SR RECTIFIER TYPE 
DC ARC WELDERS 


Available in 200, 300, 400 and 600 amperes, it is @ superior 
direct current welder using Miller Unitran transformer control 
and selenium rectifiers for conversion from 3 phase AC line 
current. Miller SR Welders feature wident possible current range. 
extreme arc flexibility, maximum electrode deposition rate and 
highest electrical efficiency 


/ 
THE (VC miner SRH 
RECTIFIER TYPE DC ARC 
WELDER 


A new concept in welder 
design for all DC metalic arc 
welding. Available in 200, 300 
and 400 amperes. It is rugged 
ly constructed, compact, and is 
designed to lend itself to stacking for parallel operation or to con 
serve floor space. It has single range control and is weatherproof 


MILLER ARC WELDERS FOR 
TUNGSTEN ARC WELDING PROCESS 

These Miller Welders feature the patented 
Miller UNITRAN control circuit which com- 
bines the transformer with its own integral 
flux diverter. This, in conjunction with ade 
quate open circuit voltage, high frequency, 
balancing resistor and optional controls in- 
sures superior uniformity and flexibility 
throughout the entire welding range. Avail 
able in nine models 


if, ran in 
THE //Z// MILLER ARC 
COMBINATION AC-DC WELDER 


tr new Miller Welder 
jing power for applica 
yperates from a single 
with high frequency 


for inert gas arc and 


Write today for complete information 7 MILLER 100 SERIES HEAVY DUTY 
bse: Diagn sere = S INDUSTRIAL TYPE AC WELDERS 

f 2 Designed for heavy production welding 

and automatic welding applications. Avail 

ht dels The 100 Series 

faster welding—as much 

Movable coil design and 

»duces uniform and 

racteristics throughout 


the welder 


wiles 


ELECTRIC MANUFACTURING CO., 


P.O. Box 798 Appleton, Wisconsin 


that's MILLER you know it's the finest. ,. 





lal Shateee | *TWECO-LITE, the new flexible ALUMINUM welding cable 
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here are some of the interesting questions 
this book answers about regulators 


How do regulators work — what is the difference between a single and a two stage reduction 
regulator — how does a gauge differ from a flowmeter — why are some regulators hard to 
adjust — what is a line regulator — what modern safety protection should a good regulator 
possess — what does the regulator inlet filter do — are big springs and large diameter dia- 


phragms an advantage — how should one order a regulator 


NATIONAL WELDING EQUIPMENT CO. 


218 Fremont Street, San Frar f 


Please send FREE Regulato booklet 


this brand new book, 44 pages and with NAME 


twenty-five beautiful illustrations, is yours Seine 


COMPANY 


for the asking — it's free 


ADDRESS 


CITY 
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Theyre here! 


NEW 2% THORIATED 
Sylvania Tungsten Electrodes 
..,at lowest cost ever! 


| We 





Only SYLVANIA 


If tungsten inert gas welding is one of your shop’s has the complete line of 


operations—here is good news for you! 
Sylvania’s new 2°, Thoriated Tungsten Ele« tungsten electrodes— 

trode is here at a lower price than you have been 

accustomed to paying for similar electrodes 





For specific applications Sylvania 2°, Thoriated 
Tungsten Electrodes give you easier arc starting, 
more stable arc, higher current capacity, longer 
life and increased resistance to weld pool con 
tamination 

Remember there is a right Sylvania electrode 
for every job. Your Sylvania welding distributor 
will gladly recommend the correct electrode. Be 
prepared for any job by ordering some of each 
type. For technical information, write to 

SYLVANIA ELectric Propucts Ine 
1740 Broadway, New York 19, N ; 
In Canada Sylvania Electric (Canada 


University Tower Bldg., Montreal 
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Sciaky Type EP 2 Resistance Welder 
at Berns Mfg. Co., Chicago, Mlinois 


NEW SCIAKY DESIGN 


COMPETITIVELY PRICED 7 PRODUCTION JUM PS 420% eee 


Write for complete specifica- r 

tiene thowlng minknom to One Standard Sciaky Welder Does the Work of Four! 

maximum welding capacities em ts —> Gis Gun 
for the standard Sciaky Type 

EP 2 Projection Weld- jarte production 

er contained in 19 piece ) gau heir nationa \ir King Fan. Instead 

Bulletin 317-2 


tandard 
chine 


the customer! 
elder applications 


| work at lowe? 


Largest Manufacturers of Electric Se a 


ScIiAK y 


Resistance Welding Machines in the World 


Sciaky Bros. Inc. 4919 West 67th Street, Chicago 38, Illinois 
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ABSTRACTS OF CURRENT RATE IN ie | 


prepared by VernL. Oldham 


Printed copies of patents may be obtained for 25¢ from the Commissioner of Patents, Washington 25, D. C 


Merndop or Wetoine a Tune the coils with adja 0 eing simul Rubber Corp., Buffalo 
Wai. Memaen bdward Corbin taneously energizer t ne direction ration of New York 


Chapman, Chattanooga, Tenn., assignor ao that the induces t ta | ween the The patented welding machine i 


to Combustion Engineering, Ine., New coils are substantially t ized to pro + par of parallel supporting shaft 


. ar 9 
York, N. Y., a corporation of Delaware vide zones of n rt intensity having an electrode carrier thereot 


f hapraian # patent on we Iding a tube to substantially « té f ich col each carrier having a suppor 
t wall member compris the method in Thus, the work piece Up verment along thereim The arms of one o 
cluding the steps of counterboring one end the path is subyes SBIV to in earners are slidable as a unit 
of a bore through the wall member to a duced current b i ils to effect porting shafts toward the art 
depth at least substantially equal to the the welding thereo ect induced electrode carnet bcleetrode 


wall thickness of the tube and positioning current impulse on and electrically insulated tr 


| { , acy t tt ‘ ‘ rm -~ANS ovides 
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on, Berkeley Height ‘ seignor to 
base of the ecounterbore and the tube ex R bring the electrodes mounted 
t 


Air eduction Coo y York 


tends out through the end of the bore oppo yy 


gripping engagement. Can 


to rock the arms in the revert 


i corpo itiot 


site to the eounterbored end thereof The 


iguinst the action of the 
with gas-shielded are vehi ipparatus rate the respective ele 


sleeve is positioned within the end of the Anderson's patented 1 fOr Use 
tube «so that an axial portion of the lee ve 
extends outwardly of the tube and cooper und the nozzle includes a ty vith a bore 
stea with the end face of the tubs vn the extending throug! | \ passage B43 1 Anc-Wet! 
counterbore to provide a radially extend way is also provider - nt one end of Joseph M 
ing dished annular relieved portion in the the body and exten ough the wall sssignor to 


samerrnlely Then weld metal is flowed inte 


thereol from the bore i reetion other yew Yor 
such annular relieved portion to a depth than radially of th n viewed in a York 
it least substantially equal to the wall direction axially « bore, said passage This are-welding 


thickme of the tube wity placing the | communication in electrode t soure 


with the outer surtac e bods to which the electros 
2,721,021 We.oinc ArPpanatt Will connected and meat 
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Jignor to Cleveland Precision Ring & Cousino, To hese electrode feed n 
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poration of Ohio The present | m a method of with the tread portion ol 
Thue patent ie on & tne hine for joing producing a fl i y and includes electrically insulated fror 
the ends of a piit vire ring ind includes the stepe ol levelop i kintoa I frequency are starting | 
two pairs of upper and lower clamping drical ring with ongitue il butt s i in the apparatus An ¢ 
jaws, each wlapted to grip an end of the and joing the ti es of the s« vided from the tre 
ring adjacent the split: therem An elec by a brazing a ; the ring 18 aX! ground and include 
trie welding cireuit connects to such jaws illy compressed whi fining portions grounds the roll tre 
vhuch 0 relativel toward of the flow ol vy the eurrent which might 
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FOR WELDING AND 
CUTTING... 


IN THE 
RED DRUM 


HIGHEST 
QUALITY 


DUST-FREE 


Write fer the name and address 
of the NATIONAL CARBIDE supplier nearest you 


National Carbide Company 
GENERAL OFFICES: 60 EAST 42ND STREET, NEW YORK 17, N. ¥ 


A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED 
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Here, welds have ‘guts’ to withstand 


400 tons 
of PUNCH 


trode used by Danly to build the 400 ton press 


A. 0. Smith electrodes are used to richer 

° pictured at I 
weld this 400-ton Danly press...a SW-35 (AWS-E-6020) for deep groove hort- 
massive double-action unit that turns = zontal fillet and downhand mild steel welding. 
sheet steel into functional shapes = “hot” mineral type electrode. You get re- 


markable speed and extreme ductility, Opera- 


la Y MACHINE SPECIALTIES, INC., know tion is quiet with fine spray and smooth are. 


that high-production machinery require Produce 45° fillets without undercut... ob- 
bonus strength and stamina. The company tain consistently good x-ray quality. Yield 
presses are used to produce everything from point, as welded, | 16,600 psi... stress- 

mall appliance parts to automobile bodie relieved 48,900 psi 
Output ranges up to 1,000,000 stampings per Want more facts about A. O. Smith elec- 
eight hour day trodes? See ve from A. O. Smith... 
Danly chooses A. O. Smith electrodes to or write A. O. Smith Corporation, Welding 
ke welds that stand up to toughest produc Products Division, Milwaukee 1, Wis., for a 


ion need Consider, for « xample, the elec- compl te electrode catalog 


fi 


Through research 1 betler way 


The man 
from 
A. 0. Smith... C _ R POR A 


WELDING PRODUCTS DIVISION 


Milwauk Ww 


Owen Lundgreen is the representat;ve who helped Danly select 
the right A. O. Smith electrode for press production. More than 
just a salesman a real welding consultant your man 
from A. O. Smith is exceptionally qualified to help you with 


your welding problems 





Current Welding Literature 


For copies of articles, write directly to publications in which they appear 


Uh CONDITIONING. Seals in Savings, Seals Out VAINTENANCE AND REPAIR. Maintenance We 
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Halve | | Walden. Canadian Transportatior 
1955), pp. 61-62 
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Method Welding & Metal Fabrication, 
(TOMOBILI MANUFACTURE. Simultaneously 1955). p. 339 
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ENGINE Vv ivi h i¢ 71 RE. Submerged \) Welding SHIPBI LDING. Comparison ol We ( 
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oe i e- way equipments, 


4 New Industrial X-Ray Tubes to Cover the 
Range of Field Requirements 





These four new Machlett x-ray tubes 
—designed specifically for self-con- 





tained, portable eguipments——now 
make it possible to select the opti- 
mum combination of tube voltage 
and focal spot size to achieve maxi- 
mum radiographic quality, with 
minimum exposure time, for any 
of a wide range of field radiographic 
requirements. 

For New Equipments and for Re- 
placement in existing equipments 











these new x-ray tubes are .. . 





e Very small, permitting adaptation 





to equipment of minimum dimen- 
sions and weight. 


GENERAL RATINGS 


Ruggedized for general field use 


Equipped with small focal spor PKV MA Focal 


Adaptable to oil or pressurized gas Self-Rectified Maximum Continuous Spot 
mm 


insulation. 
PR-120 120 1.5 
PR-160 160 1.5 
a ; PR-200 200 1.5 
Write Machlett Laboratories for 
p id specifica PR-260B 260 2.3 


PR-260C 260 3.5 


MACHLETT LABORATORIES, Inc., Springdale, Connecticut 





Midwest Welding Conference Howard, As 


to Discuss Many Topics ( - \ a 


A two-day welding conference featur Richard W. Rane mith Thursday Afternoon 
ng papel ‘ eng 1 nuclear re Corp 
ietors, designing for ding, latest ce Nondestructi ‘ Weldn } 
elopments in pe asad team alanteod: Roger W. Cla samen othe i'n High Temperature Ser 
and the CO nen wi take plac cmerson Pittsbu TA] 


Welding Austenitic Stair 


February Ist and 2n mo Wednesday Afternoon .. anger ges 

earch Foundation o ine Inetitute Joining of Heat-Re 

of Technology, Cl vo meeting Fundamentals o istan \ Harold bk. Seht 

is being sponsored join w the In William Farre Co 

titute and the Chicago etion of the Resistance Welding Application j Welding Problem 

AvmenicaAN WELDING SocieTy craft Fabrication i 4 Vile is Robert A Nola 
A total of twelve papers wil ) " (srumman Aircraft long eermng Corp tional Laboratory 

ented b tuthorty mn } ‘ ) Applications of Welding to Rocketrs 


welding The program was plannes ) Francis H. Stevenson, Aerojet-Gen 





bring to the engineer metallurgist eral Corp 


and production people ittending the 
conference an up-to-date review of new Thursday Morning C O IVI j N G 
est practice md latest applications ol 
Design for Welded Plate Fabri 
Fred L. Plummer, Hat 


Below ! 1 complet list of the paper eineien ™ 
Works 
ind peuner 
Design for Structural Welding La 


Motte Grover, Air Reduction Sales 
Co 
Powdered-Iron Eleetrodes— Donald B Welding of Heay Machinery Part 


welding in industs 
x 


Wednesday Morning 


1 Calendar of Welding Activity 
a MMR 


NEW ENGLAND WELDING DISTRIBUTORS MEET IN BOSTON AWS National Meeting 
1956 Spring Meeting 
Viay 7-41 Statier 
N. ¥ 
1956 Fall Meeting 
October 8-12, Clevelar 


land, Ohio 





Alb 


Jan. 30-Feb. 3. Winter 
ing, Hotel Statler, New 


Institute Conferences 


Februar l-2, Second 
west Welding Confe 
search Foundation o 
of Technology, Chi 

February 22, 23 
cations Institute 


7 . Ar] Division Uni 
remsuret Miers} riing M idison 


vas held at mptor oul o ton, Mas 
in Boston o i «| «tol ISth Directors pper mer Bos [AA \leeting 
The following ofheer and) directors ton. \Viase | ol s. Caribou March 12-14 
vere among the 1 it and are in Me.: Hen wood unbndge ( 
- onvention 
ded in the accompanying preture \las I el Roslindale Angeles, Calif 
\In 1 ih I } New tedford 


liverett 


\lartin. Everett 
, NWSA Convention 


Hartford March 19-22 Iw 
vention, Hotel Ro 


in December leans, La 
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Progressive now offers YOU welding equip- 


ment built to your requirements on a TRUE 
LEASE basis. 


Get that equipment you need now! Let it pay its own way. 


WY No capital tie-up. 
WY Small cash outlay. 


Y Finest welding equipment built to YOUR 
specifications. 


W Advantageous tax write-off, 
W'No obsolescence problems. 


W Lease tailored to your situation. 


A sound idea with many advantages for YOU. We will be 
pleased to give you full details. Write or Phone. 


Aiea 
textes elder alea Ce, 
; ; y 915 Oakland Avenue ¢ Pontiac, Michigan 





Welding Session 
Planned by AIEE 


yintered 


mn 
during 
posluni it 
meeting ol 
bleetrieal lung 
ler, New York 
February 3rd 
J I Deflenbauyg 
Alki, Committes 
the sess Deffenta 
chiel electrical eng r for the Federal 
Vachine & Welder o., \ ren. Ohio 
Phe welding co i held 
‘Tuesda Januar ; 30 PM 
ard will be feat eb entation and 
discussion of the following 
Influence of Ati Water Vapor 
on High Current D-C Ar by R. H 
Benner Il, Eriton, N. J., and T. B 
Jones, the Johns Hopkins University 
Cathode Instabilit n Argon Atmo 
phere by Il. ¢ Ludwig, Westinghouse 
Kleetric Corp 
Voltage | 


paper 


Let-io Currents and 


Dalziel 


hranciseo N pyar Inert 
(ias-Shielded Welding mvior and 
Vietal 
(7. M. Skinner and Lanncle 


An Producta ¢ 


Transfer j ‘ ristie 1) 


GE Appoints Westendarp 
District Manager 


The appointment 
darp, Jt is lanag 
Klectric Welding 
created New Y« 
announced b 
Sales, Weld ny 
pomtment is eft 

Nir Westend 
Klectric Welding Departme: n 19354 
engineer He 
of the Northern New Yor ‘ on of the 
AMERICAN WELDING Soctt In 1943 
Mir. Westendarp rece highest 
award the Award 


id Com 


(,enernal 


i wale iran 


employee 
for outstanding engineer 
mercial contribution ti elding 
industs Mii Westendarp has had 
numerous technical paper publi hed 
on welding equipment and processes 
The New York District i ides the 
states of New York uml Ne 


ind all export sales made through the 


Jersey 
Canadian General Kleetric Co., Toronto 
ind International Crene 
New York Cit 

Vir Westendarp 


quarter in Schenectad 


Hoffman Co. Adds to Staff 
Norman b lee} hie ecent been 
pointed to the Sales-Service Staff of the 


Robt. W Hoff , Vir. Fleet 
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Company Name 
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1 wish te be affiliated with the 





CHANGE OF RESIDENCE ADDRESS 
OR COMPANY AFFILIATION 


Date 


(Please Print) 


STREET 


COMPANY NAME 


STREET 


Mail should be sent to my residence 


Note: To ssure thet you copy of the Welding Journal is mailed to your new addrem, this change of 
addrem notice must be received at American Welding Society, 33 West 39th Steet, New York 
18, NLY., wo later than the 25th of the month previous to issue mailing 


MIDOLE 


company (check one) 


AWS Section 








was lormeri i des 

tobotron Corp 
He will assist in 

Hoffman-Chicag 


Sales-heryv ice Prograt 


Brower Succeeds Carroll in 
Aircc Post 
W. B. Br 
weeed J 
manager 
partment 
New Yu 
Spool! manage! 
Mr. Carroll ilter 


teduction, retired on Oct 


Tint ind om 
cutting apparatu 
Air Reduetion 
period from 1947 
instant 
district He is a 
Y WELDING Soc! 


ies rial 


Lincoln Appoints District 
Managers 


1224 Walnut 


rinee! 
ontinue 


Lambre 


mm (© hypenyg 

\Ir. Zeh 

Lincoln 

lies engineer i 
Mince Office ro. 

he wa ippointes 

He served this 

is a graduate of 


ersit Joseph 


Cue Wewipine Jo 





Radiography 


says ‘OK 


to machine’’ 


...and protects 
the customer's 


investment 


Th blank for thi tainle teel jet Only ring 
engine part starts as a mill rolled bar are deliveres o the buyer ossible 

shaped under heat and pressure, and loss of machining time with co EASTMAN KODAK 
flash-welded to form a homogeneou rreat as $500 avoided at the outset COMPANY 


ring. Any porosity or lack of fusion could Radiograp oes a great iob fo: >: 
X-ray Division 


put the part in the ser: ap he ap scrap velding. It saves time and mone 
Rochester 4, N.Y. 


ping with it the buyer’s investment of this case. It es customers great 
machining time which 1s five times the fidence and p 
cost of the blank itselt new appli 


Io guard its customers against i proce iS ONCE Ife ned « 
losses, The American Welding & Manu Radiograph can he Ip 
facturing Co., Warren, Ohio, makes ex busine ou would like ey oat 


tensive use of radiographic inspection talk it over with your x-ray dealer 


RADIOGRAPHY... 


another important example of Photography at Work 





Advertising Director 
Appointed 


I 


Arcos Names Four 
Distributors 


st ( harlotts 
distributor 
ind South ¢ Poin 
United Stat Wi ding Work C0 
Lr 1301 Walnut St., Denver 4, Colo 
stl me reun an area enecon 


vesterh por 


So88's « 
**HI- AMP’ 
You KNOW 


You've 
bought the 


Reports received from throughout the 
Country—wherever Welding is a factor— 
indicates that Welders, when asked about 
performance and durability of Electrode 
Holders and Ground Clamps, invariably 
reply in substance—"‘if it’s a ‘HI-AMP’, 
you KNOW you've bought the BEST.” 

Claims of superiority, for any product, 
is the natural prerogative of any manu 
facturer—but the proof of performance 
must come from the user. Perhaps that’s 
why “HI-AMP"” sales are going up-up-up! 
Need we say more? 

Sold only through Welding 


Supply Distributors through 
out the U.S. and Canada 


WAGNER 
«MFG. co. 
iO W. tet SOUTH ST. 
CRSON, missouns 


All-Welded Tanks Built for 
Wind Tunnel 
Ihe 


’ ’ 
‘ i 


@ Stainless stee! diaphragnr on both @ Pin point pressure regulation! 

stages. Wont set lasts indef @ Safe-T-Chek Valve prevents seat 
initely. Prevents crimping dist dar age! 
? al 


@ Designed for quick, on-the-spot 
@ Bronze construction—extra repairs! Seats easy to change 
ager lasting! Versatile! Adaptable for use on 
xygen, acetylene, hydrogen, ni- 
trogen, argon and helium 
+s! Some terri 


. . ble Write! 


—y y 
]/, E2600) 3403 PINE BLVD. © ST. LOUIS 3, MO. 
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TULZ t SICKLES CO. 
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... 80le producer of 


TM, REG. US. PAT. OFF 


11% - 134%2% MANGANESE - NICKEL STEEL 


WELDING PRODUCT 


1916-1956 . . . It's a long time, no matter 
how you look at it. 


We look at it with some pride—pardonable, 
we hope—and with a determination to continue 
to lead the way with the best products in 
our chosen field: steel for the reclamation welding 
of parts worn by impact and abrasion. 


The dimensions of our success are expressed in the 
dollars and time we have saved our customers— 
especially since the advent, in 1928, of our principal 


product, MANGANAL 110-1310 Manganese-Nie kel Steel. 


Our fifth decade finds us looking forward, not back; and we 
continue to offer you quality products and service based 
upon intelligent and experienced understanding of your needs. 


STULZ - SICKLES COMPANY 


92 N.J. Railroad Avenue, Newark 5, N. J. 
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Meredith Joins Airline 
Welding 


Har j vieredit i epted the 
ind Welding 


Harlan L. Meredith 


! tude 
i heat treatment 


isn practical 


lh 

' il “iw ihaw Mich 
Dr. Day i graduate of Michigan State 
College naing, Micl 
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Ot 
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Research Foundation of inois In 
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Milne Appointed National 
Carbide President 


k Vo ilne e-pre vient 
operating, has been appointed 
of the National Carbide Co., a division 
of Air Reduction Co., i The death 
of J. Carl Bode N ember left 
the post open. Russe lr. Lund, vie 
ieceeds NI lilne as 
president — operating \I \bilme 
headquarter ind St 
New York Cit Vir. Land will remain 
it Calvert City, K 

Mir. Milne 
1934, held vai 
Carbide a 


ith 


( eorge 


president 


pre ident 


it HO] 


Ile Wil mated 
1046 amd ope 
In 149 | 


cent operati 


George R. Milne 


Champion Named District 
Manager 


W. M. Ch 
district ian 
Shreveport, | 
announced by 


sale RSmanagel! 


W. M. Champion 
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who left the 
Airco since 1946 
‘ ipacitie at tl 
Since July 1954 


issistant sale 


Pellett Elected to Bennett- 
Ireland 
I, igh 1 
? unt and 1 nl 
Ire of Norwi 
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it their annua 


Lyman Pellett 


Tue W 











OVER 


1,000,000 





Vickers  £a & : 
Controlare | | HIGH-SPEED 


REPETITIVE 
ARC TACK 


TEST 





EQUIVALENT 
TO MORE THAN 
TWO YEARS OF 


CONTINUOUS 





USE 





“How much punishment can the Vickers controtarc DC Welder take?” 

Vickers engineers decided to find out 

A 200-ampere CONTROLAR was subjected to a grue ty test. Every nine 
seconds the welder was charged with a six-second load of 250 amperes (50 amperes 
above rated capacity) at 27.5 volts. After 198,900 ‘makes nd ‘breaks’ the load 
was boosted to 300 amperes at 27 volts. When the test was concluded the ConTROLaRc 
had survived 1.004.527? of these charges, and was still going strong—with no apparent 

This unretouched oscilloscope phot effect on any part of the welder. This test simulated arc tacking on production at 4 tacks 

shows the volfoge trace occur 


the erc wes bre hty during 9 contr vously per minute on an B-hour day basis for over two 300-day years 
test, subjecting the CONTROLARC welde 


to severe obvee For complete information about this rugged, dependable welder, write today for 


new bulletin 


Some territories open for qualified dealers Write for details 


VIGRtRe LLECTRIG QiyISiOn 


1853 LOCUST STREET © SAINT LOUIS 3, MISSOURI 


YO 





When contamination of products 
cannot be tolerated 


Courtesy of the Patierson-Kelley Co., Inc, 


~~~ fleco 


STAINLESS ELECTRODES 


This precision blender is used for uniform mixing of vitamins and 
potent drugs with inactive materials where lack of uniformity or 
contamination would have serious results. The same high standard 
of performance is provided by the Arcos Electrodes used to weld 
the twin-cones. They provide smooth unbroken joints whose 
uniform stainless and sound mechanical! properties are the result 
of conscientious quality control in their manufacture. When you 
want stainless welds with properties equal to the material being 
welded, specify Arcos Siedoaden RCOS CORPORATION 
1500 South SOth Street, Philadelphia 43, Pa 
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Headapohl Joins Hobart 
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engineer specializing 
ing Mir He idapoh! 
Ohio State Univer 
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oopaewasame How to guarantee yourself the positive 
benefits of submerged arc welding 


OBITUARY 








J. Carl Bode 


J. Carl Bode [mr] 
ee WELD lis RCOS 


STAINLESS WELDING RODS 


ised to 


submerged 4a welding wa 
verlay type 306 stainless weid meta! on the inside 
boiler pump. Arcos Chromar Coi 
ese savings through fast. easy leposition with minimum dilution 
your own jobs, Chromar Coiled Wire j controlled 
time-saving advatr 8 ol submerged ar 
‘ yat 


ive ime ang money 
of this barrel 
ta ed Wire helped guarantee 
+} 
Or 
teamed with the 
ng will keep your welding sality of your 
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NEW LITERATURE 


AWS Committee Issues Report on the Surfacing Alloys 
(Coast Metals, I 


Welding of Stainless Steel dene hes 


brochure entitled Hard Surf 
These materials cons 


filled tubes. either 


The Welding of Austenitic Chro welded joint, prope: 
mium-Nickel Steel Piping and Tubing niques and inspectior 


Con ttee Report t meved by the i 
i ominittes Rey wt ju issued b uf An invaluable aid igroup ol table velding, or cut to 


which list the standar AISI, ACI ipplication 
ind ASTM types of au ic stainles Free copies ma 


steels and the correlatio vetween thes ing directly to the 
stainless steel may be avoided {| f —— P 


AMERICAN WELDING Sociery, is in 
tended to serve ae a guide so that diffi 
culty in the welding of austeniti 


H's ( marticular i I f le fit 
though them« tee|l have been satis uddre 


giving the specific we 
factorily welded for many years, certain 
trode to be used for 
welding problems have been reported by 


Brittle Fractures in Structural 
Although th " ' Steel 


specifically for piping 


of stainless ste« 
industr 
This report divided into seven se 


tions wherein the major welding con Crack Arrestine 


Tough Weld Metal 

. : Laborator sept. 195 
stainless steel grades for welding pipe Copies may be obtained at $1.00 eac! setiiiiead Order PB 11 
suitable welding process the proper from the AMERICAN WELDING Sociery ; 


election of filler metal, the role of the 33 W. 39th St., New | .. ¥ 


iderations are presented, followed by a equally appleable to 


discussion of the uitability of variwus tenitie stainie tee 


s Department of ¢ 


nyton 2 price 4) 


turter explosion test 
demonstrate — the 


overlays of notel 


New Rules for Field Welding of ne a a 
Steel Storage Tanks Released by AWS ten Gist sotlate 
ang 
nitiate This 


practical for app 


For the first time, the use of premium hazardous, (2) an 
teela and provisions for testing by the extremely low or 
use of rachograp! have been included are used 
in the Rules for Field Welding of Steel A new Appendix I vdded 


Storage Tank Phe 1955 edition of this giving detailed proced for testing hew structures 


Effect of T's mip roature 
of High Strengt/ Structura 
in the Presence of Si up CY 


Research Laborat« 


videly used ar cognized standard has by radiographic methods. Included in 
just been issu iD the AMERICAN the Rules are four double-size pages of 
WELDING Soct radiographic porosity standards 

The existing e been revised Copies ma bn btamed at $1.00 
pages, tllustrated 


to cover the of premium steels each from the AMERICAN WELDING 


: a, from O 
AIS! and A373 ose cases where (1) Socrery. 33 W. 30th St th rs, | 


condition it the ite are particularh N.Y ee Washingt 
Che brittle fractur 
chant ships ind ot! 
tures has resulted 
excess of 55 Re rations of the i 


Hard-Surfacing lron-Powder fact 
Electrode MeKay Hardalloy 48 Electrodes ma wh failures Phis 


be used equal ve vith either d- h on the effect 


reverse polarity or a- velding current » fracture characte 


The MeKa ('o Pittsburgh, Pa 
recently announced the availabilitv of Although designed primarily for down tigh-strength struct 
the first of a series of iron powder, low hand welding, Harda iS Klectrodes loaded in the presence 
hydrogen hard-surfacing electrodes may be used in the ertical position like notch as determi 
This innovation in hard surfacing, the without the necessit or specialized Drop-Height and ¢ 
MeKay Hardallo iS kleetrode, com welding techniques \ rt Starter Test Ihe oncep 
bines the speed of contact-type ele illov 48 Electrodes are ble in si fracture transition tempet 
trodes with the weld metal soundness of '/s » and , in vanced to define the chang 
and crack resistance of low-hydrogen Technical Bulletin describing opera with respect to absolute tet 
levels of the transition inters 
by Hardalloy 48 Electrodes is of the available upon request by writing the cussion is presented relative 


weld deposits. Weld metal deposited tional and usability characteristics 


highly alloyed high-chromium-iron type \MieKay ¢ 103 McKay Bldg., Pitt of the critical transition ter 


»)> 


und has an as-deposited hardness in burgh 22, Pa 
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Brazing News Stainless Brazing Alloy 
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Better Too 
for Better Weldin 
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j . s | Pte 2» 
When you have Rego regulators, torches pres “Yi tty 
iy 4 


and tips, you get welding and cutting that 
excel in pace of production, in quality of 
welds and cuts, in freedom from the uncer- 
tainties and interruptions that so frequently 
hamper the operator’s efforts. The human 
element, the fatigue factor, are minimized. 


Every operator becomes a better operator. 


These better tools for better performance 
are built to last. Forty years of experience, 
of pioneering, of constant progress in de- 
sign and manufacture stand behind Rego 
products and guarantee your complete sat- 
isfaction. See them at your earliest conven- 
ience, the sooner to start cashing in on in- 


creased production and economy. Try them 


in comparison with any others. The REGO 


Your nearest NCG dealer or branch office Two _ Stage Reg uu lator 
will be glad to arrange al demonstration. Or for stable, unvarying gas pressures 
write today for descriptive literature. 


Two-stage construction. Balanced design using opposing valve « 
istics maintains preset gas pressures unvaryingly through all 
usable pressure. No more varying flames; no more running back and 


to make corrective adjustments. You set it and forget it 


Cartridge type sintered metal filter serves double purpose: keeps out 

EVERYTHING FOR WELDING destructive dust and dirt, lasts longer; prevents seat ignition by radiating 
recompression heat to valve body. Diaphragm mounting and bonnet have 

safety vents. Automatic relief valve protects from excessive pressure in first 


NATIONAL CYLINDER GAS COMPANY stage cavity. Forged bronze construction assures long life 


840 NORTH MICHIGAN AVENUE, CHICAGO 11, ILLINOIS Sheiials for under’ dite, Reaves die eal canted 
Branches and Dealers from Coast to Coast stage regulators 


"Registered trademark of The Bashan Blesun 











REGO GX Welding Torch 


for ALL welding... from lightest sheet to heaviest casting <= 


Superior design and painstaking 
manufacture account for the superlative 
performance and long life of the Rego 
GX. Precision adjustments, easily made, 
unvaryingly held, provide maximum 
flame efficiency. Free-flow mixer has 
proportioned and machined gos pas- 
sages for perfect mixtures. Unique mixer 


design brings acetylene in through cen- 
ter, snuffs out fire in event of backfire 
or flashback. Mirror-burnished tip pas- 
sages eliminate turbulence. 

Fatigue factor minimized by tremen- 
dous weight-reduction. Handle and 
body made of lightweight yet strong 
aluminum alloy. So light and so per- 


Leak-proof Joints... with Hand Tightening 


Neoprene seating rings in the torch head permit positive, leak-proof 
coupling of mixer and handle with hand tightening clone. Result is longer 
torch life. No metal-to-metal contact. No strain on threads. Seating rings 


absorb normal wear and abuse, prevent scratching or scoring of metal 


seating surfaces. 








—— 
, 


fectly balanced operators everywhere 
prefer the GX torch for this reason alone- 

GX handles lightest sheet up to 
heavy castings. Operates at low pres- 
sures producing soft flames. Cylinder 
residuals reduced to a minimum, With 
KXA Cutting Attachment will cut steel 
up to 8” thick. 


Big, easy-grip valve 
wheels permit precision 
setting. Chrome-plated 
valve seats, monel valve 
stems. Non-seizing, non- 


scoring 








For maximum cutting efficiency 
with ALL fuel gases KX Cutting Torch 


For toughest heavy-duty cutting of 
plate, multiple plate, slabs, sheets, and 
scrap. Ideal for use in shops, industrial 
plants, scrap yards, railroads—wher- 


ever maximum cutting capacity is re- 


Dicphragm type high 
pressure valve in forged 
bross body replaces con- 
ventional packing to pre- 
vent leoks. Long high pres- 
sure lever gives operotor 
precise control of cutting 
oxygen. 


NCG 44 Bantam® 


Weiding Torch 
for LIGHT welding 


The one light welding torch with all the 
features welders look for. Welds alu- 
minum and alloys, aircraft tubing and 
steel from 28 gauge to %” thick. It's 
light, easy handling, compact — gets into 


quired. Precision valve settings remain 
stable and uniform. Mixer delivers per- 
fectly mixed gases. Perfectly propor- 
tioned and swaged tip passages pro- 
vide non-turbulent preheat flames. Tip- 


Stainless steel tubes in 
triangular construction give 
maximum strength and ri- 
gidity. Tubes silver-brazed 
ot head and valve body to 
provide strong leakproof 
pours 








an absolute minimum of space. Valve 
wheels are right under your thumb for 
quick adjustment. Stainless steel stems 
are non-seizing and non-scoring. Nickel 
alloy tubes are silver brazed for added 


mix type KX Cutting Tips—for cutting 
lightest sheet metal to heaviest sections 
—are available for use with any fuel 


gas. 


Stointess steel head 
withstands high heet with- 
out distorting, eliminates 
gas leaks thot result from 
warped seating surfaces 


strength. Uses swaged-style Series 
NCG-71 Tips or screw-in style Series 
NCG-170 Tips. Length, less tip—6'”, 
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Worn gears 


outperform new ones 


-— at a fraction 


of the cost — 


when overlaid with 
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| AMPCO METAL, INC. 
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t 675° F and flows free ‘ 4) genuine Ampco Metal West Coast Plant * Burbank, Colifermnia 
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Good Grounds 
for Welding Profits 


Now a convenient hand tool as well as a superior 
electrical fitting, the improved Jackson Ground 
Clamp, more than ever, goes easy on . . . easy off. 


With the upper tong fitting the palm, and the lower 
tong fitting the fingers, the clamp opens easier and 
wider to grip the work. Also, the current carrying 
upper tong naturally will be placed up, where it is 
easier to make sure of firm and clean metal-to 
metal contact. 


The angle of the cable socket reduces strain on the 
cable strands. After the regular cable connection is 
made, it is now made possible to wire the cable 
insulation to the tong right in back of the socket .. . 
an economical means of further protecting the 
cable from damage. 


As before, the large, flat contact area of the copper 
alloy upper tong provides surest conductivity be 
tween clamp and work, while the lower tong and 
the insulated music wire coil spring take care of 
sure-grip pinch. 


Don't let current leaks eat up your welding profits. 
Jackson Ground Clamps, Cable Connectors, Splicers 
and Lugs provide ample and secure metal-to-metal 
contacts to ease the flow of current, stop power losses. 


Ground Clamps, Cable Connectors, Splicers and Lugs 
are made in three sizes: 
No. 1, for cables 4 thru 1/0, 300 amps, 
No. 2/0, for cables 1/0 and 2/0, 500 amps 
both for mechanical, brazed or soldered cable connection 
No. 4/0 for cables 3/0 and 4/0, 500 amps 
soldered or brazed cable connection only. 


MADE BY THE WORLD’S LARGEST MANUFACTURER 


Jackson 
Ground Clamp 
No. 2/0 





For greater metal-to-metal contact in a 
ground clamp, which would you choose? 
See below the large contact surface on 
the upper jaw of the Jackson. 
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There's less chance of damage to cable strands and 
insulation in the improved Jackson Ground Clamp 
when properly connected and placed right side up. 


Sold Everywhere through Distributors and Dealers 
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‘Many hands make Aight work toe 


.- with unerring accuracy 


Smoothly the oxyacetylene tor h severs ind shape steel plate with 


inerring 
accuracy. This universally accepted method of separating 
gas cutting—has advanced in giant steps since torch cutting wv 


It is impossible to enume! ie many bene ni modern 
welding practices have given tl metalworking industry. Ine 
greater services shall be ren 

Today’s compl x production requirements demand macl 
sive range and extreme versatility. Which is the right Airco 


machine for you? 


* Airco *50 Travograph. Tr n 1 for u * Airco #48 Duograph. 


limited range, this unit shape 5 > to ei der ; metal fabricating shoy , 
parts within a full 12° circle 

conform exactly to the movemer 

manual, magnetic, or spindie t 


Ai 680 h Other Airco machine gas cutting units include the 
irco = xygraph. (Illustra 

ygrap roy Monograph, Radiagraph, and new Camograph. D« 
machine shape cuts within a 29-9 


It operates on the pantograph pr ple [pioneered tails on each are fully covered in individual bulletins 


by Airco) mounting up to 8 torches Write today 


Air REDUCTION SALES COMPANY 


A division of Air Reduction Company, Incorporated, New York 17, N.Y 
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